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PREFACE

This report documents an analysis of the legal, institutional, and
economic feasibility of a possible solution for hardening' the nation’s
emerging fiber-optics communications “backbone” at no out-of-pocket
cost to the government. The proposed solution would exchange access
to Interstate highway right-of-way, which telecommunications com-
panies are currently prohibited from using but which is quite attractive
to them from the perspective of installation cost savings, for the hard-
ening of fiber-optics systems using such right-of-way.

The study was sponsored jointly by the U.S. Department of Trans-
portation (DOT) and the National Communications System (NCS). It
is the stated intent of these government entities to use the information
contained herein, along with other technical and policy information, to
reach conclusions regarding appropriate government policy with respect
to the proposed exchange concept. However, neither DOT nor NCS
necessarily endorses all the conclusions of this report.

The work was carried out in RAND’s National Defense Research
Institute, an OSD-supported Federally Funded Research and Develop-
ment Center.

1Against the physical and electronic threats associated with nuclear explosions.
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SUMMARY

Among its responsibilities, the Office of the Manager, National
Communications System (NCS), is charged with the restoration and
reconstitution of domestic telecommunications services in ell emer-
gency situations. By far the most overwhelming emergency situation
for which the NCS must prepare, and the one addressed in this study,
is the aftermath of a nuclear war. Devastation will be widespread.
Large segments of the national telecommunications network will have
been destroyed. It is assumed, however, that there will be surviving
pockets of population that will be seeking information about medical
services and food and attempting to assess the extent of the damage.
Realistically, “reconstitution” of the telecommunications infrastructure
in such an environment will take the form of improvising with what-
ever is left—from two-way radios to surviving segments of the public
switched network. There are, however, a number of measures that
could be undertaken in advance to facilitate such reconstitution. One
such measure is to develop a hardened “backbone” network—a network
constructed so that it is more likely to survive the effects of a nuclear
war than the typical commercial installation—with perhaps two east-
west legs and three north-south legs crisscrossing the continental
United States.

Recently, the NCS has proposed a concept for obtaining a hardened
backbone, using fiber-optics technology, at no out-of-pocket cost to the
government. This proposal would exchange access to Interstate
highway right-of-way (ROW), which telecommunications companies
are currently prohibited from using' but which is quite attractive to
them from the perspective of installation cost savings, for the harden-
ing of fiber-optics systems using such ROWs.? Consequently, the goal

iCurrent Federal Highway Administration (FHWA) policy prohibits longitudinal use
of Interstate ROW by utilities except when unusual or exceptional economic or environ-
mental hardship can be demonstrated (see Code of Federal Regulations, Title 23, Part
645, Subpart B).

2Conceptually, other types of public highways (i.e., major arterials other than Inter-
states) are also potential candidates for hardened fiber-optics routes. However, for a
variety of reasons, the long-haul carriers do not find non-Interstate highways to be a par-
ticularly attractive option (relatively high initial installation cost and uncertainty with
respect to responsibility for relocation and damage). Moreover, since there are not
currently any blanket prohibitions on utility use of non-Interstate highway ROW, the
federal government has no leverage with which to bargain for enhancements. Conse-
quently, although non-Interstate highways are a useful point of comparison in assessing
the economic viability of alternative ROW types, it is the Interstate highways that are
properly the focus of this feasibility study.
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of this study was to assess the feasibility of the proposed concept. (It
was not a goal to assess its desirability since we did not evaluate the
concept in the context of other means for facilitating long-haul domes-
tic communications in the post-nuclear attack environment.)

CONCERNS OF HIGHWAY OFFICIALS

Utilities in General

Highway officials have long had serious misgivings with respect to
permitting utilities to longitudinally occupy Interstate highway ROW.
Foremost among their concerns are the related issues of safety and
traffic flow. The Interstate Highway System is the safest of all U.S.
road systems. The restriction that no activity is permitted within
Interstate ROW unless it directly contributes to the operation of the
highway is one of a number of factors that have contributed to this
safety record. For this reason, utilities are prohibited. Unfortunately,
available statistical data do not permit us to gauge the potential magni-
tude of the effect utility installations would have on Interstate safety
and traffic flow. From a common sense point of view, it seems inevi-
table that utility installations on Interstate ROW will have a negative
effect on the safety and free movement of vehicles. However, depend-
ing on the specific circumstances associated with an installation,® the
magnitude of the effect could vary from imperceptible to significant.

Other concerns of highway officials include:

» Relocation costs—If the highway should be widened or other-
wise improved, who will pay for moving the utility, the utility
company or the state?

¢ Liability—If a utility is accidentally damaged in the course of
road maintenance or improvement, who will be liable for the
costs of repairing the break? The loss of revenue? Any conse-
quential damages?

s Additional costs—Utility use of Interstate ROWs would
undoubtedly create additional costs for state highway authori-
ties in terms of administering permits, policing installation and
maintenance, and resclving downstream conflicts.

*Specific circumstances that can vary from installation to installation are location in
ROW (median or fence line); environment (rural or urban); extent of precautionary
safety measures employed {e.g., traffic control measures and working hours); and type of
utility being installed, which affects the installation rate, obtrusiveness of construction
activities, and frequency of maintenance.
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Fiber Optics In Particular

When taken in the context of the full spectrum of possible utility
installations, these concerns clearly have merit. However, with respect
to the specific case of fiber-optics installations, we feel that these con-
cerns have relatively little foundation. Based on reasonably analogous
toll-road experience, we see no reason that the relocation and adminis-
trative cost issues as well as most liability questions cannot be handled
by contractual means. Additionally, it is our opinion that fiber-optics
installations in rural areas would have minimal effect on Interstate
safety and traffic flow.

Yet despite the minimal effects fiber installations are likely to have,
highway officials remain opposed to their placement in Interstate
ROW. Some have had bad experiences with utilities in the past (i.e,
the utilities did not follow agreed-upon installation procedures) and
simply do not trust any of them. But it is our opinion that the bulk of
the opposition results from the fact that highway officials view fiber
optics as a Trojan horse—if fiber is let on, then all utilities will have to
be let on and then the safety, traffic flow, and administrative
headaches will really start.

The question then hecomes one of whether or not access can be lim-
ited to fiber optics. As a matter of law, discrimination among utilities
for access to a government benefit requires a “rational basis” (Equal
Protection Clause of the Constitution). But the methodology by which
courts look for such a rational basis is remarkably generous to the
government decisionmaker. Generally speaking, so long as fiber-optics
utilities have any advantage over other utilities with respect to any sin-
gle criterion—or any combination of criteria—then a policy that limits
access to hardened fiber optics would not be held to violate Equal Pro-
tection.

In this regard, we have heard several suggestions on how fiber-optics
utilities might be distinguished from other utilities. National security is
one possibility, although a number of utilities can make claims to their
national security necessity including oil and natural gas transmission
pipelines and power transmission cables. Sefety appears to have a
firmer foundation. Ultilities that transport a volatile or hazardous
medium (such as oil and gas pipelines and power transmission cables)
might be excluded, as well as utilities which, if ruptured, could under-
mine the stability of the roadway (water, sewer). Additionally, com-
pared with other utilities, fiber-optics installation is relatively fast and
unobtrusive and maintenance requirements are minimal.

In summary, while we cannot state with absolute certainty what the
ultimate outcome of judicial challenges to such distinctions would be,
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we nevertheless believe a strong case can be made for limiting access to
Interstate ROW to fiber optics.

FEASIBILITY OF BARTER CONCEPT

There are four questions that need to be answered affirmatively if
the proposed “access-for-hardening” concept is to result in a hardened
fiber-optics backbone:

1. Can complete ROW continuity be obtained for the entire
backbone network?

2. Can minimum standards of hardness be imposed as a condi-
tion of access? And if so, by whom?

3. Is there really a cost advantage on the Interstates (relative to
the next best alternative) sufficient to support the cost of
enhancements and the ROW payments asked by the states?

4.  And finally, even if all the other conditions are met, will all
the backbone routes be financially attractive to the carriers?

Our answers to these questions are summarized below.

Can Backbone ROW Continuity Be Obtained?

We examined three generic approaches by which ROW continuity
might be obtained:

Pursuing voluntory federal/state cooperation;
Inducing state cooperation by tying federal highway aid to a
state’s granting of access; and

o Compelling cooperation through the congressional power of
eminent domain.

Of the three options, voluntary federal/state cooperation is certainly
the most politically attractive. However, we believe that the chances of
getting a full backbone network using this approach are very small.
This conclusion is based on the strongly negative attitude emerging
from a survey of state highway departments and the fairly noncommit-
tal attitude emerging from a survey of state governors. On the other
hand, from a practical standpoint, the two remaining options (tie to
federal highway aid and condemnation of required easement) are both
quite likely to produce the necessary continuity. However, both of
these options require congressional approval and we are unable to say
at this time what type of political support they might enjoy.



Can the Carriers Be Required to Enhance Systems?

All states have the authority to impose construction standards for
projects using state-owned property and therefore have the power to
contract for national security/emergency preparedness (NSEP)
enhancements. The real difficulty here is not with respect to the
states’ authority to impose standards but rather persuading all states
comprising the backbone network to impose a minimum level of hard-
ening as a quid pro quo for utility access. Ewven if all the states along
the backbone route grant access (which is highly unlikely} those that
do so grudgingly may promote relatively high minimum standards to
discourage carrier interest. But there will be other states that will
want to maximize revenues or encourage fiber installation and will
therefore try to keep NSEP standards as low as possible. Conse-
quently, reaching agreement among the states is likely to be a formi-
dable task.

Because the states own the Interstate rights-of-way, the federal
government cannot impose NSEP enhancements on private carriers
through any existing legal authority. However, Congress could provide
the states a strong incentive to require NSEP enhancements by condi-
tioning federal highway aid on state acceptance of such standards. Or,
Congress could exercise its power of eminent domain which would
ensure that any fiber installations on Interstate highways were
enhanced.

Do the ROWs Offer a Sufficient Cost Advantage?

Even though there may be as much as $5000 per mile (one-time
charge) available for ROW payment after accounting for enhance-
ments,* we cannot definitively say this will be sufficient inducement for
all states to open their ROW. On one hand, the $5000 value is roughly
five times the average U.S. payment for easements on rural land. On
the other hand, it is only about one-half the average payment made to
obtain access to toll roads in Illinois, Indiana, and Ohio that are physi-
cally very similar to Interstate freeways. Consequently, about all that
can be said is that the amount available appears to be within a feasible
range. What individual states will demand is uncertain. Those that
place a premium on safety and traffic flow or expect to incur signifi-
cant administrative and policing costs may demand more than $5000
per mile before they will grant access. On the other hand, those states

“This value represents an average per-mile payment in a rural long-haul environment
and assumes median installation, a stipulated level of hardening, and no competition
from the railroads.



that need revenue or place a premium on such relatively abstract con-
cepts as contributing to the national security and promoting economic
growth may be willing to accept less than $5000 per mile.

Will the Carriers Find the Proposal Economically Attractive?

Given the fiber-optics construction that has already been completed
or will be completed in the next year or two, as well as the capability
to increase route capacity by upgrading electronics rather than laying
new cable, we believe the carriers will not be interested in a full back-
bone network, but rather only a limited number of heretofore unbuilt
routes.

Overall Feasibility

Without congressional action, the conclusions reached regarding the
ROW continuity and enhancement issues are fairly pessimistic. The
difficulties could be largely overcome, however, if Congress could be
persuaded to pass legislation either: (1} tying federal highway aid to a
state’s acquiescence in the development of a hardened fiber-optics
telecommunications backbone or (2) exercising its power of eminent
domain. Nevertheless, possible congressional action addresses only the
institutional obstacles; it cannot guarantee a cost advantage or carrier
interest. As a result, it is our opinion that the proposed barter concept
is unlikely to result in anything other than a number of isolated seg-
ments irrespective of congressional action.® However, even those iso-
lated segments could help increase the post-attack connectivity of the
network by (a) providing the system with some hardened, and there-
fore, more survivable links, and (b) potentially increasing the redun-
dancy in the network (to the extent that interstate routes supplement
rather than substitute for other ROW routes),

Tt is very probable, however, that there would be a larger number of isolated seg-
ments with congressional action than without.
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I. INTRODUCTION

STUDY OBJECTIVE

Among its responsibilities, the National Communications System
(NCS) is charged with the restoration and reconstitution of domestic
telecommunications services in the aftermath of a nuclear war. Devas-
tation will be widespread in such a situation. Large segments of the
national telecommunications network will have been destroyed. It is
assumed, however, that there will be surviving pockets of population
that will be seeking information about medical services and food and
attempting to assess the extent of the damage. Realistically, “reconsti-
tution” of the telecommunications infrastructure in such an environ-
ment will take the form of improvising with whatever is left—from
two-way radios to surviving segments of the public switched network.
There are, however, a number of measures that could be undertaken in
advance to facilitate such reconstitution. One such measure is to
develop a hardened “backbone” network—a network constructed so
that it is more likely to survive the effects of a nuclear war than the
typtcal commercial installation—with perhaps two east-west legs and
three north-south legs crisscrossing the continental United States.

Recently, the NCS has proposed a concept for obtaining a hardened
backbone, using fiber-optics technology, at no out-of-pocket cost to the
government. This proposal would exchange access to Interstate right-
of-way (ROW), which telecommunications companies are currently
prohibited from using! but which is quite attractive to them from the
perspective of installation cost savings, for the hardening of fiber-
optics systems using such ROWs.2 The objective of this study was to
assess the feasibility of the proposed concept.

!Current Federal Highway Administration (FHWA) policy prohibits longitudinal use
of Interstate ROW by utilities except when extreme economic or environmental hardship
can be demonstrated (see 23 CFR 645, Subpart B; ie., Code of Federal Regulations, Title
23, Part 645, Subpart B).

Conceptually, ather types of public highways (i.e., major arterials other than Inter-
states} are also potential candidates for hardened fiber-optics routes. However, for a
variety of reasons, the long-haul carriers do not find non-Interstate highways to he a par-
ticularly attractive option (relatively high initial instaltation cost and uncertainty with
respect to responsibility for relocation and damage). Moreover, since there are not
currently any blanket prohibitions with respect to utility use of non-Interstate highway
ROW, the federal government has no leverage with which to bargain for enhancements.
Consequently, although non-Interstate highways are a useful point of comparison in
assessing the economic viability of alternative ROW types, it is the Interstate highways
that are properly the focus of this feasibility study.



BACKGROUND

Objective of National Security/Emergency
Preparedness Telecommunications Policy

In  highly summarized form, the objective of national
security/emergency preparedness (NSEP) telecommunications policy is
the development of a telecommunications infrastructure that supports
the President in his roles as Commander-in-Chief, Head of State, and
Chief Executive, in all possible situations of stress—before, during, and
after:

Natural disasters (e.g., hurricanes, earthquakes);
International and domestic crises (e.g., the hijacking of the
Achille Lauro, the accident at Three Mile Island);

* Conventional war (i.e., for troop and egquipment deployment
and battle management); and

* Nuclear war.

Guidance for NSEP telecommunications comes primarily from: (a)
National Security Decision Directive Number 97 (NSDD-87),
“National Security Telecommunications Policy,” August 3, 1983; and
(b) Executive Order 12472, “Assignment of National Security and
Emergency Preparedness Telecommunications Functions,” April 3,
19842 NSDD-97 focuses exclusively on national security telecommuni-
cations whereas Executive Order 12472 covers the full range of
national security/emergency preparedness telecommunications. Both
NSDD-97 and E.O. 12472, however, declare all of the nation’s domestie
and international telecommunications resources, regardless of owner-
ship {government, commercial, or private}, to be essential elements in
support of U.S. national security policy and strategy. Brief overviews
of the two Presidential documents follow.

National Security Decision Directive Number 97. As spelled
out in NSDD-97, the objective of national security telecommunications
policy is the development of a telecommunications infrastructure that
will support the President in his responsibilities as Commander-in-
Chief, Head of State, and Chief Executive. More specifically, the
nation’s telecommunications capabilities should provide for:

1. The gathering of intelligence and the conduct of diplomacy on
a worldwide basis;

3General guidance with respect to meeting defense and essential civilian needs during
national security and major domestic emergencies is provided in NSDD-47, “Emergency
Mobilization Preparedness,” July 22, 1982.



2. The assured connectivity of the National Command Authority
and military forces; and

3. The continuity of government during and after crisis situa-
tions and the recovery of critical national functions following
crisis situations.

Clearly, a recognized and unquestioned capability to satisfy these func-
tions is an essential element of 1.8. deterrence.

Executive Order 12472, By virtue of Executive Order 12472, it is
the mission of the National Communications System® to assist the
President, National Security Council, Office of Science and Technology
Policy, and Office of Management and Budget in:

1. The exercise of their wartime and nonwartime emergency
functions, and their planning and oversight responsibilities;
and,

The coordination of the planning for and provision of national
security and emergency preparedness communications for the
federal government under all circumstances, including crisis or
emergency, attack, recovery, and reconstitution.

[

The Concept of a Hardened Backbone

The NCS-specified focus for this study is the restoration and recon-
stitution of domestic telecommunications services in the aftermath of a
nuclear war, a worst-case scenario. Large segments of the power grid
and telecommunications network will have been destroved. We
assume, however, that there will be surviving pockets of population
that will be seeking information about medical supplies and services,
food, and the extent of the devastation. “Reconstitution” of the
telecommunications infrastructure in such an environment will take
the form of improvising with whatever is left—from two-way radios to
surviving segments of the public switched network.

One approach to facilitating communication among the surviving
centers of population is to develop a hardened “skeleton” network—a
network more likely to survive the effects of a nuclear war than the
typical commercial installation, with perhaps two east-west legs and
three north-south legs. Of course, the more of the nation’s emerging
telecommunications fiber transmission infrastructure that is hardened,

4The NCS is a confederation of 22 federal government departments and agencies that
was chartered by E.Q. 12472. Taken together, the telecommunications assets of these 22
member organizations comprise the bulk of the telecommunications resources owned or
leased by the federal government. Additional information on the NCS may be found in
App. A



the more survivable the total teilecommunications system will be. The
Office of the Manager, NCS, is therefore concerned with maximum
hardening of all possible paths. The minimum backbone illustrated in
Fig. 1 covers 34 states and roughly 10,000 miles. Not surprisingly, such
a backbone, of coaxial cable, currently exists.® However, because some
segments of the coaxial backbone are now almost 25 years old and a
more capable and economic cable type is now available (fiber), it is not
certain how much longer its owner (AT&T) will continue its operation.
Consequently, the Office of the Manager, NCS, is looking at the possi-
bilities for supplementing the coaxial backbone in the short run® and
potentially facilitating the hardening of its replacement in the long run.
The technology that the Office of the Manager, NCS, wants to use is

Fig. 1 Hypothetical telecommunications backbone

*The actual route structure is proprietary to AT&T.

5Possible reasons for supplementing the current hardened coaxial system are (a) the
coaxial system has limited capacity, {(b) the coaxial routes avoid population centers, and
{¢) redundant transmission modes may be effective complements (the coaxial cable back-
bone has hardened operation centers and 30-day endurance).



fiber optics, now the dominant U.S. long-haul transmission mode and
likely to continue to be so into the distant tuture.’

Study Context

The government can “acquire” a hardened backbone in one of two
basic ways: (a) constructing a hardened, dedicated federal government
system or (b) increasing the level of hardness on selected commercial
routes. Primarily for economic reasons, the latter option (and the one
used to get the hardened coaxial backbone) is currently favored by the
federal government. Furthermore, circumstances seem quite advanta-
geous for such an approach—the U.8. telecommunications industry is
in the midst of installing an extensive national network using a rela-
tively new transmission mode-—optical fiber. But as one would expect,
the emerging commercial fiber network has perceived vulnerabilities
with respect to a nuclear attack. Moreover, in the post-divestiture era,
where competition tends to dominate all other considerations, the car-
riers are not going to voluntarily incorporate hardening measures that
will increase their costs.? So, if hardening is to be obtained, there must
be other incentives for the carriers. Consequently, in its search for
alternatives, the NCS has proposed a solution for acquiring a hardened
hackbone at no out-of-pocket cost to the federal government. This
proposal would exchange access to Interstate right-of-way, which car-
riers are currently prohibited from using but which is quite attractive
to them from the perspective of installation cost savings, for the hard-
ening of fiber systems using such ROWs. Thus, the goal of this study
was to assess the feasibility of the proposed solution. It was not, how-
ever, to assess its desirability since we did not evaluate it in the con-
text of other means for facilitating long-haul domestic communications
in the post-attack environment. Other means might include:

« AMBER (AM Broadcast Emergency Relay): proposed long-
haul, nationwide digital network formed by internetting existing
commercial AM radio broadcast stations. Its purpose is to

"According to Dr. Rohert W. Lucky, executive director of the communications sci-
ences research division, AT&T Bell Laboratories is phasing satellite communications out,
of its commercial planning and is concentrating on fiber optics. Speaking at a presenta-
tion sponsored by the Institute of Electrical and Electronic Engineers (IEEE), Lucky
said that the United States will be tied together by light waves by 1990, and that “all
point-to-point communications will eventually be based on fiber optics.” (“Bell Labs De-
Emphasizes Satellite Communications,” Microwave System News, July 1985.)

8Prior to divestiture, the federal government could recommend specific hardening
measures (and even specific routes) to AT&T, which the company would voluntarily

incorporate, rolling any extra costs into its rate base (with the concurrence of the Federal
Communications Commission).



provide emergency communications for civilian and military
users in both pre- and post-nuclear attack environments (see
Edward Bedrosian and Elwyn Harris, AM Broadcast Emergency
Relay (AMBER): Network Technical Feasibility Study, The
RAND Corporation, N-2220-ARPA, December 1984).

¢ NETS (Nationwide Emergency Telecommunications System):
Proposed augmentation of the public switched network to rees-
tablish connectivity for governmental users on a damaged net-
work in times of national emergency, via the imposition of non-
standard connections. Special-purpose software and hardware
at network switches would enable the system to route calls
around damaged areas (links and switches) using the surviving
facilities of several carriers.

* Diversion of dedicated military command and control systems
to purposes of general reconstitution (e.g., the Ground-Wave
Emergency Network now being constructed for the Strategic
Air Command).

s Prepositioning of portable satellite earth stations and
microwave relay towers in protected locations.
Maintaining/upgrading existing coaxial cable backbone.
Development of integrated amateur radio network.

FIBER-OPTICS TECHNOLOGY

The U.8. telecommunications network has three principal transmis-
sion modes: satellite, microwave relay, and cable. Within the cable
category there are three subtypes: paired copper wire, coaxial cable,
and optical fiber. An optical fiber is a hair-thin strand (~1/8 mm out-
side diameter) of glass, composed primarily of silicon. It consists of a
glass core through which the light wave travels (diameter less than
1/100 mm) and a layer of cladding that contains the light. Based on
commercially available electronics, individual fiber pairs can carry up
to 8000 voice channels.”

For protection during installation, as well as in the operational
environment, individual fibers are bound together in a cable. Cables
used in long-haul transmission typically have 24 to 36 fibers, although
they may have up to 144 fibers.

Compared with other transmission modes, fiber has several advan-
tages:

YAssuming 565 Mbps electronics and 68,000 bits per voice channel.
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o Relatively immune to Interference. Because fiber optics operates
in the light-wave region of the electromagnetic spectrum, it is
less susceptible to electrostatic (lightning) and electromagnetic
(power lines, machinery) interference than copper -cable,
microwave relay, and satellite modes.

o  Diffieult to tap. Because there is virtually no leakage of elec-
tromagnetic radiation from fiber, tapping is extremely difficult
without detection.

o Small size and weight. Because of its small size and weight,
fiber has installation advantages relative to other cable types.
In urban areas, the use of fiber can result in better utilization
of limited conduit space. In rural areas, fiber can he “plowed”
into the ground in a fairly fast {(on the order of 6 to 10 miles
per day in the median) and unobtrusive manner {trenching not
required).

¢ Low cost. And, of course, fiber’s ultimate advantage is the fact
that on high-volume, point-to-point routes, it has the lowest
cost per unit of bandwidth of any transmission mode.

Components of Digital Fiber System

The key components of a digital fiber system are shown in Fig. 2(a).
An individual telephone call originates as an electrical current at a
user’s home or husiness and travels to a telephone switching office over
a local loop of copper wires. This signal requires only a small
capacity—4 kHz for a voice telephone call. Other signals—for com-
puter data, facsimile images, and television—require greater bandwidth
and may be delivered by coaxial cable. At the switching office, each
signal is converted to digital form. Then, to effectively use the very
high bandwidth (capacity) of a single fiber, the digital pulses are com-
bined with similar digital pulses from other users in a multiplexer.

The multiplexed electrical signals are next converted to pulses of
coherent light by a laser and fed into one fiber that typically has a
capacity of 6000 to 8000 voice circuits (a bandwidth of 417 Mbps to
565 Mbps), depending on design. To create a continuous light guide,
each fiber must be spliced to another segment of cable every 1-1/2 to 2
miles. These splices are typically located in small underground boxes
(not depicted in Fig. 2}.

At the end of the cable, detection and demultiplexing equipment
converts the light pulse back into electrical signals and divides the
bundled signals into their individual components. These signals are
then routed by the destination telephone office to their final destina-
tions. Signals can also be inserted and removed from the fiber-optics
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system at intermediate regenerator stations, if they are equipped with
multiplexing equipment.

The concept outiined above is suitable for short distances—say 25
miles or less. However, for longer distances, loss of signal power
results in the need for signal regeneration (see Fig. 2(h)). Regenerators
are typically enclosed surface structures ({(although they could be
buried} that house receiving photodetectors, transmitting lasers, and
supporting electronics. They are roughly 10 ft x 20 ft x 8§ fi. Power,
typically on the order of less than 1 kilowatt, is supplied by the local
grid.

One aspect of fiber technology that needs to be emphasized is that
bit transmission rates are limited not so much by the quality or
number of fibers but rather by the electronics packages. Today’s com-
mercial long-haul bit rate is between 400 and 565 Mbps (6000-8000
voice channels per fiber pair). Next year, electronics packages capable
of a 1.7 Gbps transmission rate (25,000 voice channels per fiber pair)
will be commercially introduced. Additionally, rates of 8 Gbps {120,000
voice channels per fiber pair) have been demonstrated under laboratory
conditions. And the 8 Gbps rate is still less than 1/10,000 of the
theoretical bandwidth. Consequently, for the foreseeable future, it
should be possible to increase system capacity by updating the elec-
tronics packages without the necessity for laying additional cable.'”

Finally, a disadvantage of fiber is that because it is a terrestrial sys-
tem, it requires expensive and hard-to-get right-of-way. Fiber install-
ers are currently using private land, railroad, and public roads.

Rapid Emergence of Fiber Optics as Dominant
Long-Haul Transmission Mode

Figure 3 shows planned and in-place long-haul fiber-optics routes.
Although not so indicated on the map, many of the routes have been
completed and most of the others will be in service by 1990. Although
the first commercial demonstration of fiber optics took place in 1977, it
was not until 1984 (the year of divestiture) that expansion really took
off. By the end of 1986, fiber optics was expected to account for over
80 percent of U.S. telephone capacity with a network covering 2.3 mil-
lion fiber miles or the equivalent of 7.8 billion voice circuit miles.!!
And the expansion is not yet complete.

“More detailed information concerning the fundamentals and evolution of fiber-
optics technology may be found in the references listed in App. B.

YeFiberoptics Dominates Telephone Capacity,” Fiberoptics Marketing Intelligence
Neuwsletter, Kessler Marketing Intelligence, Newport, Rhode Island, July 1988.
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The importance of the common carrier network to househelds and
businesses is well known. However, what is not as well known is the
extent of the federal government’s reliance. The NCS estimates that
roughly 95 percent of the federal government’s day-to-day domestic
telecommunications is dependent on the common carrier facilities.
Furthermore, many specialized emergency systems are also dependent
on the common carriers including medical, fire, police, and the Civil
Defense Attack Warning System. A more complete listing is provided
in Table 1.

INTERSTATE HIGHWAYS

Background

The National System of Interstate and Defense Highways is shown
in Fig. 4. The total length of the system is 42,500 miles, of which
approximately 32,500 miles are classified as rural or intercity, and

Table 1

EMERGENCY SYSTEMS DEPENDENT ON COMMON
CARRIERS FOR TRANSMISSION

National Weather Service/distribution of weather information {AFOS)
Automatic Voice Network (AUTQVON)

Automatic Digital Network (AUTQODIN)

Civil Defense National Voice System (CDNAVS)

Emergency Medical

Emergency Fire

Emergency Police

Federal Secure Telephone System (FSTS)

Federal Telecommunications System (FTS)

Improved Emergency Message Automatic Transmission System (IEMATS)
JCS Alerting Network (JCSAN)

Marine and Aircraft Emergency Radio

National Airspace Data Interchange Network (NADIN)

National Warning System (Civil Defense Attack Warning System) (NAWARS)
Nuclear Powerplant Emergercy Notification System

Rapid Warning and Coordination System/storm warning (RAWAC)

SOURCE: Robert F. Daly et al, A Review of National Security-
Emergency Preparedness Telecommunications Policy, SRI International, SRI
Project 1655, February 1981, p. 100,
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Fig. 4—The national system of Interstate and defense highways

10,000 miles as urban or intracity.’? The Interstate program, originally
authorized by Congress in 1944, is the largest federal-aid highway pro-
gram in terms of funding. Four billion dollars per year, or about 30
percent of all federal-aid highway funds, are authorized for it.

As described in a Department of Transportation publication:

The Interstate program has explicitly stated goals—the initial con-
struction to the latesl and safest design standards of a 42,500-mile
connected network of freeways designed to meet the anticipated
traffic needs 20 years into the future. These roads, in both rural and
urban areas, connect most of the Nation’s cities of 50,000 or mare
population, serve the needs of national defense [italics added], and
connect at suitable border points with key Canadian and Mexican
highways.

ZInterstate highways are a subset of the more general category of freeways (divided
highways for through traific with full control of access). In addition to the 42,500 miles
of Interstate freeway, the United States has roughly another 10,000 miles of non-
Interstate freeway.



13

Interstate freeways have divided roadways normally with wide
medians separating opposing lanes of traffic. Traffic lanes are 12
feet wide. They have no traffic lights or stop signs, no intersections
at grade, and no sharp curves or steep grades. Access and egress are
completely controlled.

Advantages associated with the Interstate System can be divided into
user and nonuser benefits. User benefits encompass those gains
which accrue to travelers using the System. In large part, they
include savings In travel time, energy consumption, and operating
costs, reductions in accidents and congestion in the traffic corridor,
and faster and more economical movement of goods.

Perhaps the most striking example of user benefits is reflected in the
low accident rates on Interstate facilities. The safest of all road svs-
tems, the Interstate routes are nearly three times safer than non-
Interstate routes in terms of fatalities and almost four times safer
when considering injury-producing accidents.

Other benefits include improved opportunities for leisure activities,
for work, and for residential location by essentially enlarging the area
people can reach within a certain time.

Nonuser benefits include more effective land use and a greater diver-
sity of goods and services at lower cost,

When the Interstate program was established, Congress provided that
most Federal-Aid Interstate System funds could be used only for the
initial construction of the System. The reasoning was that comple-
tion should be accomplished at the earliest possible date. Although
funds cculd be spent to improve roads open to traffic, this was per-
mitted only to incorporate the latest design standards and safety
features into those routes.

At the same time, some 2,300 miles of toll roads, tunnels, and bridges
that already existed in Interstate System corridors were taken into
the Systern. As a result, motorists must pay tolls on a few Interstate
routes, while the rest of the System is free. (Under law, no Federal
funds can be used in construction of a toll facility, nor can they he
used for improvements to a toll facility except under very special cir-
cumstances.)'”

Ownership of ROW

With eone exception (South Dakota}, Interstate ROW is owned by
the individual states.

BAmerica on the Move, Department of Transportation, September 1984, p. 7.
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Current ROW Policy

Even though the states own the Interstate ROW, policy regarding its
use is set by the Federal Highway Administration (FHWA}, which also
administers the $10 billion-plus Federal-Aid Highway Program.'* The
FHWA “enforces” its ROW policy through its power to withhold
federal-aid highway money for noncompliance. Current FHWA policy
regarding the accommodation of utilities within the right-of-way of
federal and federal-aid highway projects is contained in 23 CFR 645,
Subpart B. Section 645.209(c) requires that all utility installations on
freeway right-of-way conform to the provisions of the AASHTO
(American Assoclation of State Highway and Transportation Offi-
cials)'® publication, A Policy on the Accommodation of Utilities Within
Freeway Right-of-Way, 1982, That portion of the AASHTO policy
dealing with new installations is as follows:

New utilities will not be permitted to be installed longitudinally
within the contro! of access lines of any freeway, except that in spe-
cial cases such installations may be permitted under strictly con-
trolled conditions. However, in each such case the utility owner must
show that:

A. The accommodations will not adversely affect the safety,
design, construction, operation, maintenance or stability of
the freeway;

B. The accommodation will not be constructed and/or servicea
hy direct access from the thru traffic roadways or ccnnecting
ramps;

€. The accommodation wiil not interfere with or impair the
present use or future expansion of the freeway; and,

D. Any alternative location would be contrary to the public
interest. This determination would include an evaluation of
the direct and indirect environmental and economic effects
which would result from the disapproval of the use of such
right-of-way for the accommodation of such utility.

HAdditional information on the FHWA, organizationally a part of the Department of
Transportation, may be found in App. A.

1593 U.8.C. 109(b) (i.e., U.S. Code, Title 23, Section 109(b}) stales that “the geometric
and construction standards to be adopted for the Interstate System shall be those
approved by the Secretary in cooperation with the State highway depariments.” Conse-
quently, the Secretary must, at a minimum, consult with the state highway departments
regarding such standards including those pertaining to utility accommodation. In the
past, this consultation has generally taken the form of adopting the policies approved by
the American Association of State Highway and Transportation Officials {AASHTO).
Membership in AASHTO is voluntary, but all 50 states (plus Puerto Rico and the Dis-
trict of Columbii) are members at this time. AASHTO policies and positions are
adopted by a two-thirds majority vote.
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Between January 1983 and the first quarter of 1986, the FHWA
approved b3 special-case exceptions for the longitudinal use of federal-
aid freeways (both Interstate and non-Interstate}. Forty-nine of the 53
exceptions were for one mile or less and only one was for over five
miles. Since 1960 it is estimated that nationwide the FHWA has
approved approximately 250 requests to allow longitudinal utility use.
It is also estimated that during this same period that nationwide the
FHWA has formally denied approximately 150 requests for such use
{(the number of formal denials is relatively small since in most cases
the state highway agencies themselves will deny a utility’s request for

longitudinal use of a freeway and the matter is not formally presented
1o the FHWA}.

Advantages and Drawbacks of Longitudinal Occupancy
of Interstate Highway ROW by Underground Utilities

The advantages and drawhacks of permitting underground utilities'®
longitudinal access to Interstate highway ROW are listed in Table 2.
The listing represents a compilation that applies to underground utili-
ties in general and is not limited to fiber optics. Note that the relative
importance of these advantages and drawbacks will vary with a number
of factors including:

* Where in the ROW the utility is lecated (median or fence line);

e The nature of the ROW that would be used if the Interstate
were not available;

¢ Whether the Interstate is in a rural, urban, or suburban
environment,

¢ The type of utility being installed including the volatility of the
medium being conveyed, rate and physical obtrusiveness of
installation, and frequency and duration of maintenance;

* The total number of utility installations in-place and planned;
and finally,

¢ The nature of state laws (or the contractual agreement) with
respect to relocation costs and liability,

We have assumed that above-ground utilities (aerial power and aerial communica-
tlon cables) would not be permitted in the ROW on the basis of aesthetics and safety.
Furthermore, any above-ground support structures {e.g., electrical substations, pumping
facilities, regenerators) required for basically underground utilities would be located
either off the ROW or at the fence line where off-road access could be obtained.
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Table 2

ADVANTAGES AND DRAWBACKS OF LONGITUDINAL OCCUPANCY OF
INTERSTATE HIGHWAY ROW BY UNDERGROUND UTILITIES

Advantages

To utilities and consumers
Economy in construction
Most direct route between cities
Limited access (in particular, nc direct access by businesses or residences}
Relatively few through cross-roads
Favorahle grades and alignment
Lower maintenance costs due to protected environment (fence, patrols)
Lower negotiation costs (single landowner to deal with)

To state gevernments
Source of revenue

To the gereral public
Possible preservation of undisturbed land (assuming alternative ROW is undis-
turbed)
Less disruption to businesses and residences (assuming that non-Interstate
highwsay is alternative to Interstate)
Improved traffic safety on non-Interstate highways (assuming that non-Interstate
highway is alternative to Interstate)

Drawhbacks

To Interstate motorists
Negative effect on Interstate traffic flow during initial installation and subsequent
maintenance
Negative effect on Interstate safety due to:
Installation and maintenance activities (slow-moving utility vehicles, open exca-
vations, stockpiled material, visual impediments such as dust)
Nature of certain utilities (e.g., volatility of oil and natural gas)

To state highway authorities

Additional costs associated with administering permits and policing instailation
and maintenance activities

Potential conflict with future widening/upgrading of Interstate facilities

Potential for damage to roadway structures during installation and maintenance
activities

Potential for damage Lo utilities during highway and bridge maintenance operations
with possible liability

Possibility that presence of utilities may increase attractiveness of Interstates as
enemy targets

To utilities
“Severity” of installation and maintenance conditions set by state highway
authorities -

Point of access (off-read access can mean additional easement)
Working hours (usually limited to daylight and nonrush hours)
Off-site overnight vehicle storage (fewer working hours)
Restoration requirements

Presumed responsibility for relocation costs

Uncertainty with respect to liability for damaged cables or pipelines
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THE EXCHANGE CONCEPT

What’s Sought from Carriers: Incremental Hardening

Perceived Threat to Commercial Fiber Systems. The task of
piecing together the surviving segments of the network will clearly be
easier the more survivable the network is. In this regard, the currently
emerging fiber network is perceived to be vulnerable to the following
threats:!?

* Above-ground components such as surface-located regenerators
and cable sections attached to bridges are subject to physicat
destruction from the blast effects of nuclear explosions.

» Fallout radiation can cause an increase in fiber transmittance
loss (more so for fibers with a relatively high phesphorous con-
tent); an increase in the bit error rate of receiver photodiodes
[more so for APD {avalanche photodiode) photodetectors than
for PIN (positive, intrinsic, negative) photodetectors]: and the
complete failure of electronic devices such as metal oxide semi-
conductor devices.!®

¢ The assumed destruction of the nation’s power grid, in conjunc-
tion with the fact that carriers typically provide back-up battery
power that will last for only an 8 to 16 hour period, means that
surviving regenerators will not have sufficient power io operate
for more than a day,

An additional potential threat to fiber sysiems is electromagnetic
pulse (EMP) effects. Some fiber systems now being installed employ
metallic strength members that can act as giant antennas that pick up
and transfer energy to sensitive electronic devices. However, a recent
AT&T report’® suggests that if sound engineering practices are
employed, cables with metallic strength members may be used without
significantly increasing the threat to electronics. In fact, the only seri-
ous shortcoming that came to light during EMP-testing of FT3C light-
wave system electronics equipment was the sensitivity of the overvol-
tage protection circuitry in the dc power converters to electromagnetic

"Note that this study is limited to the cable and regenerators on long-haul routes. It
does not consider the vulnerability associated with switches, the signaling system, local
distribution networks, or equipment on customer premises.

Y¥See Assessment of Nuclear Fallout Radiation on FT3C Lightwave Digital Transmis-
sion System, AT&T Bell Laboratories, NCS TIB 85-11, Holmdel, New Jersey, November
1985.

BETIC Mult-Mode Optical-Fiber Communications System EMP Test and Assessment,
AT&T Bell Laboratories, Final Report, NCS TIB $5-12, Holmdel, New Jersey,
November 1985,
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noise {resulting in system disablement). However, according to AT&T
this difficulty is easily rectified by a minor modification to the power
converter (placement of a filter capacitor between the gate and cathode
of the silicon-controlled rectifier in the overvoltage protection circuit),

Hardening Measures. The National Communications System
does not have a set of standards or guidelines for assessing the hard-
ness of fiber-optics installations, and has contracted with the Institute
for Telecommunication Sciences?® for the development of such a speci-
fication. The ITS task is difficult because of the number of options
that must be considered and the rapidly evolving nature of fiber tech-
nology.? Based on the AT&T reports and discussions with ITS per-
sonnel, we feel that the vulnerabilities listed above could largely be
alleviated by:

* Burying all system components to a depth of 36 inches to pro-
tect against blast damage and fallout radiation? and,

* Providing a back-up power source that will automatically kick-
in when needed and operate for some minimum period of time.

What’s Offered in Return: Access to Interstate ROWs

Utilities have long sought access to Interstate ROWs. Interstate
ROWs are almost always the shortest distance between two cities, are
usually built on rock-free fill {median and shoulder), and possess lim-
ited access (no business or residential driveways or at-grade intersec-
tions), generally favorable grades and alignment, and are reasonably
well-protected. Such characteristics lead to fairly low installation costs
and reduced concerns about vandalism and the possibility of being
damaged by errant backhoes.

®The Institute for Telecommunication Sciences, located in Boulder, Colorado, is
organizationally part of the National Telecommunications and Information Administra-
tion of the U.S. Department of Commerce.

A preliminary repori identifying the factors that influence stress resistance in a
fiber-optics system has been published, however; see David F. Peach, Trends Toward o
More Stress-Resistant Fiber Uptic Telecornmunication System, NTIA Technical
Memorandum 86-116, August 1986. (Subsequent to the completion of the analysis
undertaken for the RAND study but just prior to the publication of this Report, the fol-
lowing final documentation was published by the Institute:

» Joseph A. Hull, NSEP Fiber Optics System Study, Background Report: Nuclear
Effects on Fiber Optic Transmission Systems, NTIA Report 87-227, November
1987, and
. David F. Peach, Muititier Specification for NSEP Enhancement of Fiber Optic
Long-Distance Telecommunication Networks, NTIA Report 87-226, December
1987.)
2ZAt 1 MeV energy levels, 36 inches of sand provides approximately the same protec-
tion against fallout radiation as six inches of lead. Forty-eight inches of sand provides
the equivalent of eight inches of lead.
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The problem is that current FHWA policy prohibits longitudinal use
of Interstate ROW by utilities except when extreme economic or
environmental hardship can be demonstrated. Thus, the NCS felt that
between this prohibition and the previously described carrier interest
lay the possibility of an exchange: a relaxation in the federal Inter-
state access policy for national security hardening of fiber systems
using ROWs.

The Exchange Equation

The implicit assumption in the exchange concept is that the cosls of
the ROW and enhancements on the Interstate would more than be
offset by the savings associated with the cheaper installation on Inter-
states such that the total Interstate cost would be less than (or equal
to} the total cost of the next best alternative. Presumably, under such
a scheme everybody would be better off—the carriers would have lower
costs (to pass on to consumers), the states, which own the ROW, would
gain revenue, and the country as a whole would have a more survivable
telecommunications infrastructure.

HISTORICAL PERSPECTIVE

A timeline of key events with respect to the two key study
components—fiber-optics communications and utility use of Interstate
freeway ROW—is presented in Table 3. Two points deserve emphasis.
First is the fact that the development and commercialization of fiber
optics have taken place over a relatively short peried of time.®® In par-
ticular, as indicated by the growth in voice-circuit miles between 1985
and 1986, the long-haul carriers have been installing fiber at an
extremely rapid rate. Second is the fact that AASHTO has reviewed
its utility accommodation policy twice (in 1969 and again in 1982)
since it was originally adopted in 1959. In both instances, (a} the basic
principles underlying the policy were reaffirmed (AASHTO’s current
policy is essentially the same as the one developed in 1959 at the onset
of the Interstate program), and (b) the FHWA in turn adopted the
updated AASHTO policy as its own.”* Thus, the pelicy has gone virtu-
ally unchanged for more than 25 years.

2 Additional information concerning the evolution of light-wave systems may be
found in the bocks and journal articles referenced in App. B--see in particular, Felix .
Kapron, “The Evolution of Optical Fibers,” Microwave Journal, April 1985, p. 111.

M Additional historical background on utility use of Interstate freeway ROW may be
found in James E. Kirk, Utility Relocation and Accommaodation: A History of Federal Pol-
ey Under the Federal-Aid Highway Program; Part II: Utility Accommodation, U.S.
Department of Transportation {FHWA), June [980.
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Table 3

HISTORICAL PERSPECTIVE

LIGHT-WAVE SYSTEM EVOLUTION® L ess UTILITY ACCOMMODATION POLICY
Invention of laser. —
) [4— Original AASHTC Uiilily Accommadation Policy approved
First lab laser demonstration. —pe— 1860 by slates and accepted by FHWA as design standard an

Intersiate freeways

1965
Prediction of prachcality of fiber communications. —
(Fiber ioss al time: - 1000 dB/km).

Updated AASHTO Utility Accommmodation Palicy

._/appruved by states.

First semiconductor laser pperates continuously af room —e— 1970 —&— Codificalion of “Accommadation of Utilities” Poticy
tamperaiure: first low loss fiber (20 dBfkm) ioriginally into Appendix A of Parl 1 of Title 23 (now

Part §45, subpart B)).

- 1875 1~ ATAT Report: Feasibility Study, Joint Occupancy-Buried
. Waveguide/dnterstate Highway Right-of-Way.®

First commercial systems (multi-mode) placed in service. —p{
pe— Transpartation Research Board Report: Longrtudinal
Occupancy of Freeways By Utilities. ©

— 1880
Me— Current AASHTO Utility Accommodation Policy
120 million voice circuit-miles in-place. — approved by states”
First commercially operating singte-made lines. [ Initial NCS/FHWA ciscussion with ragard to:

- 1985

_,__-_._\/ “Accass-for-Ennancement™ concept.

May 1985 —4— Most receni FHWA update of 22 CFR Part §45. Subpart B.°

- June  —e— AASHTO initiates review of current Utility
Accommodation Policy.
- Jul -1

- Aug

Nole: AASHTO 15 subdiviaed inte 19ur ragions, lwo of which ara - Sep  —J#— SASHTO resolution against change in AASHTO Utility
ciled In this teble—1he Southgastern Assoclation [SASHTO) Accommadation Policy!
and Whe Northeast Associztion (NASHTO). - Ot

[- MNov  —#=— Starl of AASHTO survey s

- Dec  —te— Gompletion of AASHTO survey.
4.1 billian voice-circuit miles in-place. —t— Jan 1986 —t4— New York request for: a) é-mile exception on NY
- — - Thruway, and bj general review of FHWA UEilit
“The basic principle 6f light guidance was demonstrated in - Fab — ACZ:UD‘:,nn,"nodatioi ?;.Qlicy,n Su:vey of state ¥
the 1850°s. '

mnors initiated.'
"Feasibility Study, Joint Occupancy-Buried Waveguide! gove initiated

Interstate Highway Right-of- Way, American Talsphone
and Telegraph Long Lines Dapartment, March 1975
‘Longitudial Decupaney of Freeways by UtHities, reporl
preparad for Tranportaticn Research Board by Byrd,
Tallamy, MacDonald and Lewis, Consulting Engineers,
NCHRAP Praject 20-7, January 1978,

- Apr  —4— FHWA issuss notice that it is reviewing currenl palicy,’
NASHTO resclution urging revision of AASHTO/FHWA
- May Policy for fibar optics;* Initial House hearings;'

Survey of governors completed.

“Appandix G, Itam 1. ' Appendix C, Item 7 [~ Jun  —1%— Raquast for B-mile exception on NY Thruway granted.™
"Appendix C, Item 2. " Appendix C, Item 8. )
’Aggendlx C. Itam 2, ‘Aggendix c. ltem 9 - WJul —p#— House Committee Reparl favarable to fiber aptics.”
*appendix C, Item 4. "appandix G, Item 10.

"Asgendix C. ltem 5. "Aggandix C. liem 11, — Aug —%— Sanats Committee Report favarable te liber optics ®

'Appandlx C, Item B. “Appendix €, tem 12,




II. FRAMEWORK FOR ANALYSIS

Communications by means of any telecommunications system—
telephone, computer, video signals, or whatever—requires a basic set of
network features. Each user of the network must have access—a com-
munications terminal and a connection to the network. For telephone
calls the terminal is most often a telephone set and the connection is a
pair of copper wires (the “local loop™) running to the local telephone
office. In the future, business users may be connected by high-capacity
digital fiber-optics cable to the local office.

Once a telephone call reaches the local office, network computers
and other equipment are required to supervise, control, and switch the
originating user’s message through intermediate points in the network
to reach the local office of the called party, and then over another local
loop to the destination telephone. In this process the call travels over
high-capacity transmission facilities bundled with other calls to be
delivered to the same destination.

In each community, local access and metropolitan area communica-
tions services are supplied by either Bell Operating Companies (BOCs)
or one of the independent telephone companies such as Contel, GTE,
or United Telecom. Intercity telecommunications service is provided
by AT&T, MCI, U.S. Sprint, and a number of smaller carriers {see
Table 4 for relative size and fiber mileage).

The public switched network (PSN} can connect a caller to any
other telephone in the network. In the United States the widespread
availability of telephones makes this effectively a “universal service.”
In addition, private and dedicated networks provide specialized service
to governments and larger businesses, enabling their users to communi-
cate by voice and computer to locations that have access to those net-
works. Private networks often combine user-owned on-premise facili-
ties with intercity facilities supplied by the major commercial carriers.

This study is limited to the backbone network that is required to
maintain public switched-network service between major areas in the
United States. Local and metropolitan area communications are also
vital to national security/emergency preparedness (NSEP), but we
exclude them here to concentrate on the basic long-distance routes that
are potentially served by Interstate and other highway systems.
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Table 4

U.8. LONG-DISTANCE TELECOMMUNICATIONS CARRIERS

Fiber-Optics Facilities

Cut-Over
% Market Announced Miles,?
Carrier Market Area Share Miles Mid-1986

AT&T National 85 10,200 5,200
MCI National 8.0 7,000 2,500
U.S. Sprint National 4.0 23,000 6,200
Fibertrak National *b 8,000 0
LDX Net Regional {(NTN)¢  *° 2,200 600
Mutual Signal Regional #b 404 0
Microtel Regional (NTN} »b 1,300 731
LiTel ' Regional (NTN) «b 1,600 875
Lightnet Regional =b 5,000 700
RCI Regional =b 580 0
Southernnet Regional (NTN) *b 1,500 331
Southland Regional (NTN) «b 330 272
Wiltel Regional (NTN) +b 3,500 214
Consolidated Network  Regional (NTN) #b 730 300
Diginet Regional *b 900 550
Electra Regional *b 550 550
ICC Regional +b 109 0
Bandwidth Technology Regional *h 330 100
Indiana Switch Regional *b 733 100
Norlight Regional *b 550 0

SOURCE: Peach, 1986, pp. 24 and 27.

#Miles actually operational even if at reduced bit rate.
'"Total of asterisks = 3 percent.

¢NTN = National Telecommunications Network.

NETWORK COMPONENTS

A communications network—the capability to connect a group of
users—can be thought of in two complementary ways. The logical com-
ponents of the network provide the means of signaling for a connection
to another party, establishing the connection, and transmitting the
message. These services are ultimately made possible by using physical
network facilities—a telephone set, copper-wire pair, central office
switching machine, and microwave radio, for example. Both the logical
and physical network elements are required to maintain communica-
tions.
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The logical component of the long-distance portion of the public
switched network consists of two distinct networks—a message net-
work and a control network. Figure 5 shows a highly simplified
representation. The message network provides a continuous channel
for voice or data messages from caller to destination for the duration of
the call.! The route begins at the caller’s local telephone office (A) and

Message Network

Controt Network

P o St e - — —

A O Switching points
Signal-transfer points
Message links
—— -~ High-speed control links

Fig. 5—Message and control networks within long-distance
portion of public switched network

) In an integrated service digital network (ISDN), the caller’s message may be divided
inte small packets that travel over different physical routes at different moments.
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usually passes through several intermediate switching points (shown as
squares and triangles) before reaching the local office of the destination
(B). Typically, any one of several alternate routes (shown by solid
lines}, perhaps passing through different cities, could be used to com-
plete the call.

The control network determines the particular route the message
will travel by employing common-channel signaling (CCS) over
separate data lines. In the AT&T system, the control network consists
of special-purpose computers located at some 14 signal-transfer points
(shown as squares with an inner diagonal) in the United States and
Canada. These computers are connected together and to the message
switching points by high-speed links (dashed lines}. The control points
receive dialing information from the originating location, test and
establish a message route that will link the caller with his destination,
and then ring the telephone and detect the completion of the call.

The signal-transfer points are essential to the operation of the
overall network. In the AT&T system, the functions of each control
facility are duplicated by a paired, but geographically distant signal-
transfer point. If a single control point fails, its pair automatically
takes control and messages proceed without interruption. Other inter-
exchange carriers (MCI, U.S. Sprint) have a similar division of message
and control functions. Each uses some form of common-channel sig-
naling, but with less extensive duplication of control facilities.

RELIABILITY OF MAJOR NETWORKS IN PEACETIME
EMERGENCIES

Modern commercial networks have been designed to anticipate a
wide variety of hazards, including fire, flood, and loss of electrical
power. Under peacetime conditions, the performance of the public
switched network (primarily AT&T) has been highly reliable. Operat-
ing companies have established emergency procedures and specialized
equipment for restoring communications in the wake of natural disas-
ters such as floods, hurricanes, and earthquakes. The other key ele-
ment of “reliability” in emergency situations has been the availability
of alternative routes. Thus, if the primary route is overloaded or dam-
aged, the network’s logic can locate and automatically select an alter-
nate transmission path.? Similarly, two locations may be connected by

ZAn overview of AT&T’s latest network control system (termed dynamie,
nonhierarchical routing) may be found in John M. Mocenigo and Don M. Tow, “Manag-
ing a Network That Won't Stand Still,” AT&T Bell Laboratories Record, August 1984,
p. 23; and Gerald R. Ash and Vernon S. Mummert, “AT&T Carves New Routes in Its
Nationwide Network,” AT&T Bell Laboratories Record, August 1984, p. 18,
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both cable and microwave link, potentially allowing calls to travel over
different physical facilities to reach the same destination.

THREATS TO COMMUNICATIONS POSED BY
NUCLEAR ATTACK

The major risks to the survivability of telecommunications in a
nuclear war can be divided into damage to physical facilities and dam-
age to logical networks.

Physical switching and transmission facilities are subject to destrue-
tion from blast and fire. But even if the facilities survived the blast
and fire effects of a nuclear attack, loss of commercial electrical power
would render the system inoperative. In addition to the physical
threats, nuclear explosions pose two types of electronic threats. First,
an explosion may generate an electromagnetic pulse and cause very
rapid surges of high voltages that can damage unprotected electronic
components. Second, gamma radiation from explosions can cause
fiber-optics cables to “darken,” changing their refractive characteristics
and causing a loss of signal strength.

The logical components of the control networks are also vulnerable
to damage, due to destruction or damage to the centralized control
points, damage to the physical facilities over which the control network
transmits data, and possible loss of key databases needed to manage
the network. A loss of facilities combined with emergency levels of
demand for communications could subject the logical network to failure
resulting from extreme overloading. In particular, the control network,
which is essential to the establishment of message routes and manage-
ment of alternatives when there is network failure, is highly concen-
trated in a small number of key signal transfer points. Although the
failure of a single installation will not affect network performance,
damage to several facilities could potentially terminate message service
over wide areas, even where several alternate routes remained intact.

In the future, network control may be less concentrated as systems
are designed to meet switching standards proposed for all-digital net-
works. However, AT&T has recently reduced the number of signal
transfer points in the network. In any case, an assessment of the sur-
vivability of the control network is beyond the scope of this project.
For this study, we assume that the capability of controlling the mes-
sage network will survive, and investigate the increased survivability of
the message network that might be achieved by NSEP-standard fiber-
optics links on Interstate highways.
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THE POTENTIAL CONTRIBUTION TO NSEP OF A
HARDENED FIBER-OPTICS BACKBONE

A hardened nationwide fiber-optics backbone network would provide
two benefits for post-nuclear attack communications: (1} increased
survivability of the fiber-optics facilities themselves and (2) a greater
redundancy of routes over which communications between cities could
travel.

Figure 6 illustrates the general nature of these potential benefits. As
compared with today’s communications network, a hardened Interstate
fiber-optics backbone would increase the overall level of network hard-
ness (solid line) and potentially increase the degree of redundancy
(dashed line) in the network (to the extent that the Interstate routes
supplement rtather than substitute for existing or planned non-
Interstate routes).

:‘? ‘ -
= ",o'
- a

8 P

c »*

[ ‘O

o) Increased Py

© #

v redundancy S

(o]

2 ~

D s

oy o -

o

it

i

¢

o

o

a

Hardness

Fig. 6—Potential benefits of a hardened fiber-optics backbone
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CONDITIONS NECESSARY FOR OBTAINING
A CONTINUOUS HARDENED BACKBONE

Four questions need to be answered affirmatively if the proposed
exchange concept is to result in a continuous, hardened fiber-optics
backbone:

1. Can complete ROW continuity be obtained for the entire
backbone network? (Recall that there are 34 states in our
hypothetical backbone.)

2. Can minimum standards of hardness be imposed as a condi-
tion of access? And if so, by whom?

3. Is there really a cost advantage on the Interstates (relative to
the next best alternative) sufficient to support the cost of
enhancements and the ROW payments asked by the states?

4. And finally, even if the other conditions are met, will all seg-
ments of the backbone network be financially attractive to the
carriers?

The balance of this report addresses these questions, as well as a
number of other issues (e.g., potential effects of the proposal on com-
petition in the telecommunications industry and state government con-
siderations in making an Interstate ROW offering). Section III
discusses the concerns of highway officials with respect to allowing
utilities access to Interstate highway ROW.? Section IV addresses the
possibility of obtaining backbone ROW continuity for the proposed
exchange concept and Sec. V then examines the question of whether or
not minimum standards of hardness can be imposed as a condition of
access. Section VI determines the Interstate highway cost advantage
vis-a-vis alternative ROW types. The questions of whether the Inter-
state cost advantage is indeed sufficient and whether the carriers will
be interested in the proposed “access-for-hardness” concept are dis-
cussed in Sec. VII. Section VIII summarizes the report’s findings.
Appendixes A-G present additional detailed information.

3See also App. D.



III. CONCERNS OF HIGHWAY OFFICIALS

The primary concerns of highway officials with respect to the longi-
tudinal occupation of Interstate ROWs by utilities are as follows:

Safety

Traffic flow

Relocation costs

Liability

Additional costs to states

-— Administering permits

— Policing installation and maintenance activities
— Resolving downstream conflicts

In the balance of this section, we address these concerns and conclude
that they should not be a problem with respect to fiber-optics installa-
tions. Additionally, we examine what we feel is the real reason under-
lying the opposition of highway officials to fiber installations on Inter-
state ROW--the fear of proliferation (that is, if fiber is let on, then all
utilities would have to be let on). However, it is our opinion that a
valid legal case can be made for limiting access to fiber optics. Owverall,
we feel that the concerns of highway officials, although they deserve
attention, are considerably overstated when applied to fiber optics.

SAFETY AND TRAFFIC FLOW!
Utilities in General

As shown in Table 5, the Interstate Highway System is the safest of
all U.S. road systems. Factors contributing to this safety record
include the restriction that no activity is permitted within Interstate
ROW unless it directly contributes to the operation of the highway.
For this reason, utilities are not permitted to longitudinally occupy
Interstate ROW except when unusual or exceptional economic or
environmental hardship can be demonstrated. Allowing such access
could adversely affect traffic flow and safety during utility installation
and maintenance operations in the following ways:

Most of the material regarding Interstate safety and traffic flow has been provided
by Don H. Jones, Assistant Director of the University of Tennessee Transportation
Center. His complete paper is provided in App. D.

28
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Table 5

U.S. ACCIDENT AND FATALITY DATA (1983}

Injury-
Producing Fatal
Type of Total U.8.  Vehicle  Accident Rate  Accident Rate
Highway Mileage Miles  (per 100 million (per 100 million
System®  (thousands) (billions) vMTY) VMT)
Interstate 43 136 38 1.07
Other arterial 352 733 124 2.51
Caollector 807 329 132 3.01
Local 2678 222 244 2.73
Total 3880 1650 122 2.30

SOURCE: Fatal and Injury Accident Rates on Public Roads in the
United States, December 1983, U.S. Federal Highway Administration.

BArterials are those routes whose function is to move large numbers of
persons and vehicles quickly from one place to another. Interstates are a
category of arterial. Collectors are those routes which gather vehicles from
the local roads and streets and funnel them to arterials. Local roads and
streets provide access to rurzl resources and farms, as well as to urban
businesses and residences.

OVMT = vehicle miles traveled.

Traffic Flow

*  Reduction in speed of vehicular traffic to avoid collisions
with slow-moving utility vehicles.

s  Reduction in highway capacity as a result of lane closures
or increased lateral movements made to steer clear of
installation/maintenance activities taking place near the
roadway (an object six feet or closer to moving traffic will
cause lateral movement of vehicles).

Safety Hazards

¢ By placing obstacles in the ROW ({e.g,, slow-moving or
stationary vehicles, stockptled material, and open excava-
tions).2

*We have assumed that utilities located continuously above the ground (aerial power
and aerial communication cables) would not be permitted in the ROW on the basis of
aesthetics and safety. Furthermore, any above-ground support structures {e.g., electrical
substations, pumping facilities, regenerators) required for underground utilities would be
located either off the ROW or at the fence line where off-road access could be obtained.
Consequently, the utility facilities themselves wilt not present a hazard for motorists.
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By creating visual impediments (e.g., large vehicles, dust).
By increasing driver frustration (drivers can quickly
become tense and stressed under restricted conditions,
leading to an increase in weaving maneuvers and
accidents, especially rear-end collisions).

Additionally, Interstate safety could be compromised if utilities
transporting volatile or hazardous materials (such as oil or gas pipe-
lines) were permitted within the ROW.

Although few people would disagree with the supposition that utility
installations would have a negative effect on Interstate traffic flow and
safety, caution must be exercised when attempting to generalize about
the magnitude of such effects. For example, if a utility were placed
along the fence line in an area with a wide ROW, the effect on traffic
flow and safety may be imperceptible. On the other hand, if a utility
were placed in a fairly narrow median, the effect on traffic flow and
safety could be significant. In short, the magnitude of the effect may
vary according to:

*  Where in the ROW the utility is to be located (median or
fence line) and the proximity of that location to the roadway.

¢  Whether the Interstate is in a rural, urban, or suburban
environment.

* The type of precautionary safety measures employed {(e.g.,
traffic control measures, working hours, weather conditions,
and equipment and material storage).

¢ The type of utility being installed, including;

— nature of medium being conveyed (e.g., volatility),

—- installation rate and obtrusiveness of construction activi-
ties,

— the amount of Interstate mileage affected, and

— frequency and duration of maintenance activities.

Lack of appropriate data hinders any effort to assess the effect of
utility installation on Interstate safety. Since utilities are not permit-
ted on Interstate ROW (except in a few situations), the data that
would be the most germane do not exist {at least in a sample size that
would inspire even a minimal level of confidence). A second approach
to assessing the effect of utility installation on Interstate safety is by
analogy to Interstate road construction and maintenance activities. As
the data in Table 6 show, about 4 percent of Interstate fatalities
(140/3591) occur in work zones. Unfortunately, the data tell us noth-
ing about:



Table 6

FATAL ACCIDENTS IN INTERSTATE WORK ZONES {1983)
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Number of Fatal

Work Zone Accidents
Highway construction 101
Highway maintenance 20
Unknown 19
Total 140
Total Interstate (including work zones) 3591

NOTE: There were no recorded fatslities in utility work
zones (as limited as they are) on Interstates in 1983.

Table 7
FATAL ACCIDENTS IN WORK ZONES ON NON-INTERSTATE ROAD SYSTEMS

Type of Road System

Non-Interstate Other
Freeway/ Principal Minor
Work Zone Expressway Arterial  Arterial Collector Local Unknown Total
Highway construction 19 97 70 42 a7 2 267
Highway maintenance 5 16 9 9 6 1 46
Gtility 0 1 L 4 4 0 10
Unknown 7 28 15 11 7 0 68
Total 31 142 a5 66 54 3 391
L /
Y’
Total fatal accidents 18,423 9.900 6,052 - 34,375
Jtility zone fatal accidents
as % of total work zone
fatal aceidents 0.7 6.1 7.4 — 28
Utility zone fatal aceidents
as % of total fatal
accidents 0,01 0.04 6.07 — 0.03
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where the work was being done (on-road or off-road);
what safety precautions were taken;

the amount of mileage affected;

the frequency with which work zones occur: and

the length of time that they exist.

* @ o o o

A third approach to assessing the effect of utility installations on
Interstate safety is to look at utility-related fatal accidents on other
types of road systems. As shown in Table 7, fatal accidents in utility
work zones accounted for less than 10 percent of total work zone fatal
accidents and less than one-tenth of 1 percent of total fatal accidents.
Unfortunately, the data of Table 7 suffer from the same difficulties as
the data of Table 6—no information about where in the ROW the work
was being done, what safety precautions were taken, frequency, etc.
But the data do highlight the point that work zone fatal accidents are a
considerably higher percentage of total fatal accidents on Interstates
than on other types of road systems:

Work Zone Fatal Accidents

Road System as % of Total Fatal Accidents
Interstate 39
Non-lnterstate arterial 1.5
Collector 0.7
Local 0.9

To some extent at least, this result is probably attributable to the
higher sustained rate of speed on Interstate highways in conjunction
with the fact that motorists do not anticipate interruptions on Inter-
states as they do on other road systems.

In summary, available statistical data are not much help in address-
ing the issue at hand. From a common sense point of view, il seems
inevitable that utility installations on Interstate ROW will have a
negative effect on the safety and free movement of vehicles. However,
the effect could vary from imperceptible to significant.

Fiber Optics in Particular

Nature of Medium. The issue is whether motorists inadvertently
exposed to laser light from optical-fiber cables will suffer eye damage.
In normal operation, the answer is clearly no since the cable is buried
and no light escapes the individual fibers in any case. During mainte-
nance or repair activities, however, the potential for eye damage does
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exist, as, for example, in the event of a severed cable. For such damage
to occur, one would have to view the severed fiber end through mag-
nifying optics at a distance of less than 10 cm for a sustained period of
time.> Thus, even if a telephone company repairman inadvertently
looked into the end of a severed energized optical fiber with his
unaided eye, he would not he injured at laser power levels currently in
use, Moreover, for a number of reasons, viewing the end of a bundle of
fibers is not significantly different from viewing a single fiber.! Conse-
quently, Interstate motorists who might somehow come to view the end
of a severed cable (a remote possibility in itself) will not be at risk (at
currently used laser power levels).

Installation and Maintenance. It is our opinion that fiber optics
installation in rural areas would have minimal effect on Interstate
highway safety and traffic flow. First, the cable can be installed fairly
quickly (six to ten miles per day in the median) and unobtrusively
{trenching not required). In fact, a number of fiber installations in
toli-road medians (probably the least desirable location in the ROW
from a safety perspective) have heen accomplished without any major
accidents and with little effect on traffic flow. Second, the cable itself
requires little, if any, maintenance (the regenerators would be located
either off the ROW or with access from off-road). Thus, Interstate
traffic should be only minimally exposed to fiber-optics maintenance
vehicles.

The overall conclusion reached by RAND’s highway consultant on
this topic (see App. D} is as follows:

In conclusion, it appears that it is possible to install fiber optic cable
in Interstate highway rights-of-way without long periods of serious
disruption to traffic. Furthermore, based on relatively analogous toll
road experience (thruways and turnpikes), the cable can be installed
without causing serious accidents. . . . [Nevertheless,] it is inevitable
that the installation and maintenance of such facilities will, in some
way, have an adverse effect on the safety and free movement of vehi-
cles on the highway.

With respect to location on the right-of-way, Jones makes the follow-
ing observations:

The medians of freeways are the least desirable location for the
installation of fiber optic cable. This involves work next to the high
speed lanes and equipment must move across traffic to access the

*William T. Ham, Jr., et al.,, Ocular Effects of GaAs Lasers and Near Infrared Radia-
tion, Virginia Commonwealth University, September 1, 1983,

4D. L. Philen, R. C. Petersen, A. P. Wakefoose, and J. G. Edwards, “A Look at Safety
and Liability in Optical Fiber Communications,” T'elephony, October 13, 1986, p. 54.
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installation site. Work in the median may also result in lane closure,
due to the proximity of the work to the moving traffic. Installation
at the outside edge of the shoulder is the next least desirable loca-
tion. Although work at the shoulder edge may be done without
necessitating a lane closure, it is still in close proximity to moving
traffic and interferences can be expected resulting in congestion,
reduced capacity during installation and maintenance, backups,
delays, and accidents. Under no conditions should the pavement on
an Interstate highway be cut, including the paved shoulders, for any
such installation.

If fiber optic installations are permitted on Interstate highway
rights-of-way, the ideal location would be outside the access control
ferice which might be accomplished by meving the fence in to accom-
modate the utility. The next best place for such installations would
be between the fence and the slope lines (top of cuts and toe of
fills). . ..

RELOCATION COSTS

Background

Historically, it has been in the public interest for public utility facili-
ties to use the rights-of-way of public roads and streets, usually at no
cost. However, it is frequently the case that in order for highway
improvement projects to proceed, existing utility facilities must be
removed and relocated.” Utilities would obviously like to see such
relocation expenses reimbursed. However, the general rule is that in
the absence of specific statutory authority, the utility must bear its
own cost when required to relocate to accommodate improvements.
But in many states,

. . . statutes have been enacted that authorize the highway agency to
pay relocation cost on certain types of highways, usually Interstate
and other federal-aid primary and secondary highway projects. Most
of these State statutes were enacted in order to take advantage of 23

5The background discussion on relocation costs has been summarized from the follow-
ing documents:

¢ Larry W. Thomas, “Payments to Public Utilities for Relocation of Facilities in
Highway Rights-of-Way,” Research Results Digest, Transportation Research Board
of the National Research Council, February 1980,

* James E. Kirk, Utility Relocation and Accommodation: A History of Federal Policy
Under the Federal-Aid Highway Program; Part I: Utility Relocation, Department
of Transportation (FHWA), June 1980.



U.S.C. 123, which authorizes FHWA to reimburse States on a pro
rata basis® for utility relocation cost as part of the highway construc-
tion contract. The State reimbursement statutes were necessary
because Section 123 does not permit reimbursement if such payments
violate State law. Moreover, the regulations provide that reimburse-
ment is made only where there is a State law that provides a “suit-
able” basis for reimbursement.”

Table 8 provides a simplified summary of state statutes as of 1980
{see footnote a to the table). As indicated, 21 states (15 “all-
Interstate” and six “all Federal-aid highways”) have authority to reim-
burse relocation costs on all types of Interstate highways while another
three states have authority to reimburse on Interstate highways in
urban areas. Statutory authority clearly does not exist in 11 states and
apparently does not exist with respect to Interstate highways in
another 13.

Concern of Some States

If longitudinal occupancy of Interstate highways by utilities were
permitted, future highway improvement projects might necessitate util-
ity relocation. In some states this means that state highway depart-
ments would Incur additional expenses for utility relocation
payments—on the order of 10 percent of total relocation costs. The
magnitude of such costs will, of course, depend on whether or not a
utility has to be relocated, which in turn will depend on its location in
the ROW and the nature of future Interstate highway improvement
projects. Moreover, if the utility were to otherwise be located on a
non-Interstate federal-aid highway, the state’s additional costs could be
even greater since the federal share on such highways is only 75 per-
cent.

Viewpoint of One Utility Company Manager

It is interesting to contrast the state concern expressed above with
the viewpoint of a manager working for a California-based utility:

.+« [The company I work for is currently] faced with three major
relocations of freeway-based systems that are less than five years old.
These relocations will substantially reduce the economic justification
for the initial use of the Involved public roads. Furthermore, a

5Federal funds may he used to reimburse the state for relocation costs in the same
proportion as federal funds are expended on the overall project. The federal share on the
Interstate program is 90 percent. {Footnote added.)

"Thomas, 1980, p. 13.



36

Table 8

STATUTORY AUTHORITY RELATING TO REIMBURSEMENT OF
PUBLIC UTILITY RELOGCATION EXPENSE?

State

All
Interstate

Urban
Interstate
Only

All
Federal-Aid
Highways

Controlled-
Access
Highways

State
Highways

No
Sututory
Authority

Located

Alabama

Alaska

Arizona

Arkansas

California

Colorado

Connecticut

Delaware

Florida

Georgia

Hawaii

Idaho

Illinois

Indiana

Towa

Kansas

Kentucky

Louisiana

Maine
Maryland

Massachusetts

Michigan

Minnesota

Mississippi

Missouri

Montana

Nebraska

Nevada
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State

All
Interstate

Urban
Interstate
Only

All
Federal-Aid
Highways

Controlled-
Access
Highways

State
Highways

New Hampshire

New Jersey

New Mexico

New York

North Carolina
North Dakota
Chio

Oklahoma

Oregon

No
Statutory
Aunthority

Located

Pennsylvania

Rhode Island

South Carolina

South Dakota

Tennessee

Texas

Utah

Vermont

Virginia

Washington

West Virginia

Wisconsin

Wyoming

Total count

15

3

13 ru

SOURCE: Thomas, 1980, pp. [4-16.

“Reference must be made 10 specific state statutes for important exceptions, limitations,
or requirements. For example, although the wble indicates that some authority exists for
reimbursement for utilities located on state highways, the provision may apply only 10 facili-
ties owned by municipalities or public service companies, or may include privately owned
utilities. The provision may be limited 10 state freeways or parkways, include all limited
access highways, or all state highways. In some instances, a reimbursement provision
clearly includes all federal-aid highways and state highways. In sum, the reader is cautioned
to consult specific statutes and any amendments.
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review of court cases and recent legislative history will reveal that
the trend in utility relocations is for all relocation costs to be borne
by the public utility. For example, historically, we have relocated at
our cost when required to do so for roadway purposes. Today, utili-
ties are relocating for traffic control devices, storm drains, sewers,
wheel chair ramps, bike trails, redevelopment areas, and light rail
systems. These relocations are in addition to those required by tar-
iffs administered by Public Utility Commissions. A recent five year
estimate of these costs for California exceeds $100,000,000. In fact, a
prevailing school of legal thought expects that all utilities will be
relocating whenever and wherever requested to do so at their cost by
any government jurisdiction.

The best location for utility facilities is on private property. Given
the total cost of most utility facilities, private property right-of-way
costs should not have a significant effect on a project’s economic via-
bility. A private property easement properly acquired gives the com-
pany a primary property right with access available at ail times.
Furthermore, all relocations are the responsibility of a party other
than the owner of the facilities.

Summary of State Concern with Relocation Costs

As things now stand, some states may incur additional expenses for
utility relocation payments (but only 10 percent of the total relocation
cost) while other states will not. The relative importance of this
state-held concern is highly uncertain, however, due to the uncertain
nature of the utility location within the ROW, the total number of util-
ities within the ROW, and the scope of future Interstate highway
improvement projects. Nevertheless, all states have the power to
potentially contract for payment of relocation costs by the utility.®

LIABILITY

Liability issues with respect to underground utilities are not new.
The concerns of state highway department officials with respect to util-
ity installations on Interstate ROW are similar to those of any contrac-
tor working around buried utilities on any type of ROW: If a utility is
accidentally damaged in the course of construction or maintenance
activity, who will be liable for the costs of repairing the break? The
loss of revenue? Any consequential damages (losses incurred by utility
customers as a result of loss of service)?

What is new, however, is the perception that the potential magni-
tude of liability associated with fiber-optics cables is greater than with

8An example of such a provision is provided in App. E, Article I, Section 3C.



conventional cable types. It is alleged that they are more easily dam-
aged, take longer to repair, and will result in a greater loss of revenue if
severed because of their larger capacity.” Not too surprisingly, the
communications companies take exception:

High capacity metallic cable systems have been in service for the past
20 years. Some of these coaxial cable systems have more circuit
capacity than some of the optical fiber systems that exist today. In
fact, coaxial cables are more susceptible to construction type damage
than optical fiber cables. There is no indication that an optical fiber
cable is more susceptible to damage than any other type of cable.'”’

Lawsuits based solely on loss of service have never been very success-
ful, simply because the actual loss is so difficult to document and
prove. Thus, optical fiber cables do not represent any increased risk
over systems already in use. In terms of service restoration times,
optical fiber cables can be put back in service faster than conven-
tional copper cables carrying the same volume of traffic.!!

Thus, it would appear that liability concerns would not be any
greater for optical cable than for conventional cable.

Some highway officials have also expressed concern that a severed
cable on an Interstate ROW could lead to the cutting off of vital medi-
cal, police, and fire services. In a local or intra-urban context this is
clearly a valid concern. However, in the long-haul, intercity context of
this study, there is typically sufficient redundancy in the network to
neutralize the issue.

Finally, all states have the power to potentially incorporate “hold
harmless” clauses into ROW use agreements with communications
companies.!? Such clauses would generally protect state highway
departments against all but negligent actions.

9 etter from Gerard Kenney, President, National Utility Contractors Association, to
Ray Barnhart, Administrator, FHWA, dated July 18, 1986.

U0ptical cable sheath designs are in some cases far more rugged than conventional
cable, ie., double sheath, double armor. The inference that optical cable is fragile
hecause of glass fibers is misleading. A better line of reasoning would be: because the
fibers are glass, the sheath designs are rugged. {Footnote added; personal communication
from Bill Eliot of BellCore.)

Uphilen, 1986, p. 56.

12An example of such a provision is provided in App. E, Article IV, Sec. 4.
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ADDITIONAL COSTS TO STATES

Utility use of Interstate ROWs would undoubtedly create additional
costs for state highway authorities in terms of administering permits,
policing installation and maintenance, and resolving downstream con-
flicts. Conceptually, the magnitude of these administrative-type costs
could be expected to vary with such factors as:

s location in ROW (fence line or median and if median, the
width);
total number of utilities in the ROW;
the definition of “reimbursable” expenses; and,
the nature of future highway improvement projects.

We were able to identify only two relevant data points with respect
to administrative-type costs. First, the State of Georgia has set the fol-
lowing rates for utility use of its highway ROW:!?

Urban area: $5000 per mile per year
Rural area:  $2000 per mile per year (> 2000 cars per day)
$1000 per mile per year {< 2000 cars per day)

Second, one firm has indicated that the initial reimbursable expenses
assoclated with their use of a fairly short stretch of toll road (at the
fence line) ran between $1000 and $1500 per mile. Additionally, there
have not been any recurring reimbursable expenses nor does the firm
expect there to be any.

Thus, the observed values, when placed on a comparable basis, differ
by roughly an order of magnitude:

One-time Charge

Toll road $1000-1500 per mile
Rural Georgia highway (high volume) $12,500 per mile’*

We are unable to explain the differences. However, it is hard to
imagine a state voluntarily agreeing to a fee that did not at least cover

13A(:(:Ording to FHWA personnel, the basis for these rates was g recent study that
assessed the cost to the Georgia Department of Transportation of conflict resolution (see
App. F).

MPpresent value of 20 year stream at 16 percent per year.
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the expected increase in administrative-type costs unless there were
other nonquantifiable benefits whose perceived value outweighed such
costs. Moreover, we have observed one toll-road contract where the
carrier was required to pay not only a fee for the grant of easement but
also to reimburse the toll-road authority for all expenses incurred due
to the grant.!®

PROLIFERATION

When taken in the context of the full spectrum of possible utility
installations, the concerns of highway officials clearly have merit.
However, with respect to the specific case of fiber-optics installations,
we feel that the concerns are of relatively little, if any, significance.
Based on reasonably analogous toll-rcad experience, we see no reason
that the relocation and administrative cost issues as well as most liabil-
ity questions cannot be handled by contractual means. Additionally, it
is our opinion that fiber-optics installations in rural areas would have
minimal effect on Interstate safety and traffic flow.

So, given the minimal effect on safety and traffic flow that fiber
installations are likely to have, why are highway officials so opposed?
Some have had bad experiences with utilities in the past (i.e., not fol-
lowing agreed-upon installation procedures) and simply do not trust
any of them. But 1t is our opinion that the bulk of the opposition
results from the fact that highway officials view fiber optics as a Tro-
jan horse—if fiber is let on, then all utilities will have to be let on, and
then the safety, traffic flow, and administrative headaches will really
start.

The question now becomes one of whether access can be limited to
fiber optics. As a matter of law, discrimination among utilities for
access to a government benefit requires a “rational basis” (Equal Pro-
tection Clause of Constitution}.'® But the methodology by which
courts look for such a rational basis is remarkably generous to the
government decisionmaker. Here is language from the Supreme
Court’s opinion in New Orleans v. Dukes, 427 U.S. 297 (1976):

When . . . economic regulation is challenged solely as violating the
Equal Protection Clause, this Court consistently defers to legislative
determinations as to the desirability of particular statutory discrimi-
nations . . .. States are accorded wide latitude in the regulations of
their local economies under their police powers, and rational distinc-
tions may be made with substantially less than mathematical

5See App. E, Article I, Sec. 2B and Article II, Sec. 3B(2).
1617.S. Constitution, Fourteenth Amendment, Sec. i.
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exactitude. Legislatures may implement their program step by step
in such economic arcas, adopting regulations that only partially
ameliorate a perceived evil and deferring complete elimination of the
evil to future regulations . . . . In short, the judiciary may not sit as
a superlegislature to judge the wisdom or desirability of legislative
policy determinations made in areas that neither affect fundamental
rights nor proceed along suspect lines; in the local economic sphere,
it is only the invidious discrimination, the wholly arbitrary act, which
cannot stand consistently with the [Equal Protection Clause].

Generally speaking, so long as fiber-optics utilities have any advan-
tage over other utilities with respect to any single criterion—or any
combination of criteria—then a policy that limits access to hardened
fiber optics would not be held to violate Equal Protection. Moreover,
even if fiber-optics utilities were exactly identical to every other utility
for access purposes, the “step by step” or “one step at a time” doctrine
in Equal! Protection law would probably enable government to single
out fiber-optics utilities for favored treatment.

We have heard several suggestions on how fiber-optics utilities
might be distinguished from other utilities. National security is one
possibility, but a number of utilities can make claims to their national
security necessity, including oil and natural gas transmission pipelines
and power transmission cables. Safefy appears to be a more viable
concept. Utilities that transport a volatile or hazardous medium (such
as oil and gas pipelines and power transmission cables) might be
excluded, as well as utilities which, if ruptured, could undermine the
stability of the roadway {water, sewer). Additionally, compared with
other utility types, fiber-optics installation is relatively fast and unob-
trusive and maintenance requirements are minimal.

In summary, while we cannot state with absolute certainty what the
ultimate outcome of possible judicial challenge to such line-drawing
would be, we nevertheless believe a strong case can be made for limit-
ing access to Interstate ROW to fiber optics. Conceivably, such dis-
tinctions could be made administratively or legislatively, at the federal
or state level. In this regard, it is important to note that any such
line-drawing undertaken by a federal agency such as the FHWA could
be challenged in federal court on grounds that it is “arbitrary and
capricious” {5 U.S.C. 706). To show that its action can escape this
challenge, FHWA would need to prove that it has given a “hard look”
to the entire problem and fair consideration to all relevant alternatives.

In short, the special requirements for federal administrative action
are considerably more stringent than the general requirements for leg-
islative action. From a practical perspective, therefore, the fiber-
optics-only policy would be easier to justify in court if it were adopted
by Congress itself, rather than adopted by the FHWA pursuant to a
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congressional delegation. In this regard, observe that relevant Com-
mittees in both the House and Senate have expressed their sympathy
for a change in policy that might grant Interstate access to fiber-optics
systems.!” This expression of sympathy might suggest that congres-
sional approval could be secured.’®

"See App. C, Items 11 and 12.

®In addition, these Committee expressions of congressional understanding might
make it easier for the FHWA to defend any regulation it might issue against the accusa-
ticn that the regulation is “arbitrary or capricious.” To this extent, the practical problem
referred to ahove is reduced.



IV. ESTABLISHMENT OF RIGHT-OF-WAY
CONTINUITY

Because of the shared federal-state responsibility for the Interstate
Highway System, the proposed development of a hardened fiber-optics
backbone on Interstate rights-of-way raises a complex of legal and
institutional issues. In this section, we examine the legal and political
feasibility of obtaining access to all Interstate rights-of-way required
for a backbone network. Three generic approaches were considered:

¢ DPursuing voluntary federal/state cooperation;

e [nducing state cooperation by tying federal highway aid to a
state’s granting of access; and

o Compelling state cooperation either through: (a) the Congres-
sional power of eminent domain; {(b) certain authorities granted
by Congress to specific agencies within the Executive Branch
(FHWA, Federal Emergency Management Agency (FEMA), and
NCSJ; or {e) Presidential war and emergency powers.

It should be kept in mind that the statutes and regulations discussed
herein were enacted to promote highway purposes, such as safety and
traffic flow. The lawmakers were not thinking about the possibility
that the federal government might eventually want to promote some
other use of the rights-of-way. Thus, our legal conclusions are based
on interpretations for which there is little precedent and are, therefore,
necessarily speculative to some extent.

VOLUNTARY FEDERAL/STATE COOPERATION

For the voluntary federal/state approach to work, two things must
happen. First, the FHWA must modify its current Interstate utility
accommodation policy. Second, the individual states, which actually
own the Interstate ROW, must agree to grant access. In the following
paragraphs, the prospects for each are discussed.

44
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Prospects for FHWA Policy Change

Existing Policy. At this time, both federal and state policy
severely constrain longitudinal access to Interstate highway rights-of-
way by utilities. The federal policy is set forth in FHWA regulations’
that incorporate a policy first developed in 1959 (revised in 1982) by
the American Association of State Highway Tramsportation Officials
(AASHTO). State utility accommodation policies for federal aid
highways are subject to approval by the FHWA under 23 CFR 645.215.
Therefore, they are no less restrictive than the federal policy.?

The AASHTO policy was developed in the context of the 1956
Federal Aid Highway Act which required that geometric and construe-
tion standards be adopted for the Interstate system.* AASHTO stan-
dards adopted by the FHWA in 1959 provided for full control of access
on all sections of the Interstate system. Access control was recognized
as the significant design factor in contributing to both freeway system
safety and preserving traffic-carrying capacity. Highway officials also
recognized that control of access could be materially affected by the
extent and manner in which utilities were permitted to cross or other-
wise occupy the right-of-way of Interstate highways., [t was agreed that
to be able to effectively carry out the intent of the highway legislation,
a uniform national policy should be developed to establish the condi-
tions under which public and private utilities could be accommodated
on Interstate right-of-way.

In 1959 AASHTO issued its document, A Poizcy on the Accommoda-
tion of Utilitles on the Nualional System of Interstate and Defense
Highways® and the FHWA accepted it as a design standard for Inter-
state projects.

The primary objectives of the AASHTO policy are to

123 CFR 645.209{c), “Installations within freeways.” See App. C, Item 2, for complete
text of 23 CFR 645, Subpart B (i.e., 23 CFR 645.2XX}.

“For implementations of state policies, see, for example, Manual of Policy, Procedure,
Rule and Regulations for Use in Issuing Encroachment Permits in State Highways in Cali-
fornia, State of California Business and Transportation Agency, Department of Trans-
portation, Sacramento, California; Policies for the Accommodation of [tilifies, Bureau of
Utilities and Properties, Ohic Department of Transportation, Columbus, Ohio; Regula-
tions and Policy Governing Occupancy of State Highway System Right-of-Way by Public
Utility Factlities, State Department of Highways, Division of Highways, Denver,
Colorado; Rules and Regulations Gouverning the Accommodation of Utiities within the
State Highway Right-of-Way, Department of Transportation, Albany, New York.

923 U.8.C. 109 (see App. C, [tem 14),

“As revised in 1982, the policy is now entitled, A Policy on the Accommodation of Util-
ities Within Freeway Rzgh: of-Way. Hereinafter, it will be referred to simply as the
AASHTO Policy (see App. C, Item 1).
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* Develop and maintain access control,
¢ Increase highway safety and function to the maximum, and
* Ensure uniformity of utility treatment by the states.

The policy does recognize the need to allow installations to cross over
or under the right-of-way in recognition of the public interest in avoid-
ing unnecessary and costly operation of public utility functions.

In general, the policy prohibits longitudinal installation of new utili-
ties within the access control lines, except for “hardship” exceptions.’
Such a case requires a showing that all of the following conditions are
met:

¢ The accommodation will not adversely affect the safety, design,
construction, operation, maintenance, or stability of the
freeway;

¢ The accommodation will not be constructed and/or serviced by
direct access from the through traffic roadways or connecting
ramps;

* The accommodation will not interfere with or impair the
present use or future expansion of the freeway; and,

* Any alternative location would be contrary to the public
interest. This determination would include an evaluation of the
direct and indirect environmental and economic effects which
would result from the disapproval of the use of such right-of-
way for the accommodation of such utility.

A recent expansion of federal utility accommodation policy permits
an additional class of exceptions to mitigate damage to agricultural
lands.® Similar conditions must be met:

® There must be adequate right-of-way available which is not
needed for planned highway expansion;

* Such use does not adversely affect highway safety or highway
operations or otherwise impair the highway, its aesthetic qual-
ity, or its maintenance; and

® It can be shown that the installation on the freeway right-of-
way is the most feasible and prudent location available.

The policy followed today remains much as it was at the outset of
the Interstate system in 1956. Stringent application of the requirement
that utility use not “adversely affect” safety has limited the number of
exceptions granted.” Since 1960 the FHWA estimates that nationwide

SAASHTO Policy, p. 3.; 23 CFR 645.209(c).
823 U.S.C. 109(1}(1}(B).
793 CFR 645.208(c).
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it has approved approximately 250 requests to allow longitudinal utility
use. During this same period, the FHWA formally denied approxima-
tely 150 requests for longitudinal access.® The number of formal deni-
als by the FHWA understates the number of requests for acecess, since
in most cases state highway agencies deny a utility’s request and the
matter does not reach the FHWA. Exceptions that have been granted
are generally limited to short stretches (less than a mile) in urban
areas where right-of-way is scarce and expensive. The majority of
these exceptions are for underground utilities, such as gas, water,
sewers, and communications.

Table 9 summarizes special case exceptions granted from January
1983 to May 1986. In total, 53 exceptions were approved, a rate higher
than historic averages. Note that both Interstate and non-Interstate
freeway exceptions are included.

Although longitudinal access continues to be severely restricted,
crossings of the right-of-way are permitted subject to considerations of
safety, aesthetics, and difficulty of highway maintenance. The utility
must meet construction standards and take measures necessary to pro-
tect traffic and its safe operation’ during installation and subsequent
maintenance. Specific approval and terms must be included in the use
and occupancy agreements issued by the state highway agency.!® The
state highway agency is not required to submit utility requests for use
of federal-aid highway right-of-way to the FHWA except in the case of
longitudinal installations involving the special case exceptions under
the AASHTO policy and 23 CFR 645.209(c), as described above. In
these “hardship” cases, the state highway agency may deny the applica-
tion; the wutility has no recourse or appeal as a matter of right. Where
the state agency contemplates approval of an application, it must sub-
mit it to the FHWA for prior concurrence.!!

Initiation of Policy Review. Communication companies, as well
as other utilities, have long sought access to Interstate ROW-—initial
installation is relatively inexpensive and simply having the potential
for access would provide an additional intercity route alternative.’* In

8Informal communication from J. Overton, Railroads and Utilities Branch, FHWA,
July 22, 1986.

9See AASHTO publicaticns, A4 Guide for Accommodating Utilities Within Highway
Right-of-Way, 1981 and Guide for Selecting, Locating and Designing Traffic Barriers, 1971.

1993 CFR 645.213,

1123 CFR 645.215(d)(2). Note that longitudinal use of right-of-way by private lines is
handled under the provisions of 23 CFR 1.23(c).

However, this does not mean that the carriers are unanimous in their opinion, for
they are not. For example, Pacific Bell professes little interest because they feel that
even though the Interstates may have an initial cost advantage, that in the long run,
Interstate costs will be greater than privately owned alternatives.
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Table 9

LONGITUDINAL USE OF FREEWAY RIGHTS-OF-WAY: FHWA
APPROVED SPECIAL CASE EXCEPTIONS, 1933-1986

Date Utility Length on

State Approved Type Freeway (miles}
California 1983 Underground pipeline 0.17
California 1983 Power cable on bridge 0.11
California 1984 Underground sanitary sewer 0.29
California 1984 Telephone cable on bridge 0.15
California 1984 Underground telephone 4.0
California 1984 Underground water 0.02
California 1984 Underground water 0.42
California 1984 Underground pipeline 0.19
California 1984 Underground pipeline .19
California 1984 Ducts on bridge .04
California 1984 Underground telephone 0.14
California 1984 Overhead power 0.11
California 1988 Sanitary sewer on bridge .22
California 19886 Underground water 0.28
Colorade 1984 Overhead power 10.0
Illincis 1986 Underground storm sewer 0.11
Louisiana 1884 Antenna on bridge (spot location)
Louisiana 1985 Duicts on bridge 0.72
Minnesota 1936 Underground storm sewer 1.14
North Dakota 1983 Underground water 1.0
New Mexico 1984 Underground telephone 0.03
Nevada 1983 Underground water 0.04
New York 1988 Overhead TV cable 0.68
Ohio 1985 Underground water 0.97
Pennsylvania 1985 [Underground sanitary sewer 0.76
South Dakota 1984 Underground water 1.8
Texas 1983 Overhead power {through interchange)
Texas 1983 Underground gas 0.54
Texas 1983 Underground telephone 0.09
Texas 1983 Underground gas {through interchange)
Texas 1983 Overhead power (through interchange)
Texas 1983 Underground sanitary sewer 0.13
Texas 1983 Overhead TV cable 0.19
Texas 1983 Underground telephone 0.09
Texas 1984 Underground gas 0.08
Texas 1984 Underground water 0.09
Texas 1984 Underground sanitary sewer 0.05
Texas 1984 QOverhead power 0.13
Texas 1984 Underground sanitary sewer 0.08
Texas 1984 Underground sanitary sewer 0.09
Texas 1984 Underground gas 0.15
Texas 1985 Underground gas 0.08
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Table 9 {(continued)

Date Utility Length on
State Approved Type Freeway {miles)
Vermont 1985 Overhead power 0.45
Washington 1983 Underground power 0.04
Washington 1983 Underground storm sewer 0.03
Washington 1983 Underground telephone 0.18
Washington 1984 Underground sanitary sewer 0.03
Washinglon 1984 Underground water 0.34
Washington 1984 Underground water and sewer 0.42
Washington 1985 Overhead power 0.46
Washington 1985 Underground water 0.05
Washington 1985 Underground telephone 0.11
Washington 1986 Underground telephone 0.23

the latter stages of 1985, the carriers were joined in this objective by
the governor of New York. The Governor believed that updating New
York’s telecommunications infrastructure using fiber optics was a good
way to promote economic development. He also believed that a particu-
larly inexpensive way to install fiber-optics cables was by using Inter-
state highway ROW. Consequently, in January of 1986, the Governor
wrote the Secretary of Transportation urging that the federal policy
prohibiting utility use of Interstate ROWs be revised.

Concomitantly, the New York congressional delegation began to
take an interest in this issue. Public hearings were held and, eventu-
ally, recommendations were made to the Secretary of Transportation.
Both the House Committee on Public Works and Transportation and
the Senate Committee on Environment and Public Works, in their
reports to the full House and Senate on the Federal-Aid Highway Act
of 1986, urged the Secretary to carefully consider the possibility of
granting fiber optics access to Interstate ROW. However, both com-
mittees, sensitive to the concerns of highway officials, considered
unlimited access (i.e., granting access to all utility types) undesirable:!3

31t should also be noted that neither the congressional expressions of interest nor the
public statements made by the governor of New York recognize the national security
pessibilities suggested by the NCS proposal. To this time, both groups have justified the
granting of access solely on the basis of economic development.
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While the Committee remains opposed to unlimited access to Inter-
state rights-of-way by every utility [italics added], it appears that a
great deal can be gained by accommodating fiber optic cables with
little appreciable negative effect on traffic or safety.!

While unlimited access to Interstate rights-of-way by every utility is
nat desirable [italics added], it appears that henefits might be able to
be obtained by accommodating fiber optic cables without a negative
effect on traffic or safety.'s

Consequently, given this greatly increased level of interest on the
part of the governor of New York and the Congress, it is not too
surprising that on April 1, 1986, a notice was published in the Federal
Register (51 FR 11055) advising the public that the FHWA was
“reviewing its existing policy governing utility use of Interstate
(freeway) right-of-way (23 CFR 645, Subpart B) to determine if
changes or modifications in this policy are needed.”

Current Status of Policy Review. On December 19, 1986, the
FHWA published a notice of proposed rulemaking in the Federal Regis-
ter (51 FR 45479). The actual text of the proposed changes to Sections
645.209 and 645.211 may be found in Item 15 in App. C. Below we
summarize the proposed changes (including statements of intent) and
then assess their potential effect on the access-for-hardening concept:

Summary of Propased Changes.

s Conditions of Access: Section 645.209(¢) of the proposed rule is
modified to clarify the conditions required to obtain approval
for longitudinal installations within freeways. Item 2 of the
1982 AASHTO policy is no longer incorporated by reference.
Instead those sections of Item 2 that FHWA wishes to incor-
porate appear in full in the rule.

In summary, the FHWA is proposing that two major conditions
be applied to approval of installations within freeway access
control lines:

1. Is the installation warranted because alternative locations
are:

HeFederal Highway Act of 1986," Report of the Committee on Public Works and
Transportation, United States House of Representatives, 99th Congress, 2d session,
Report 93-665, July 2, 1986, p. 3.

15«Federal Highway Act of 1986,” Report of the Commitiee on Environment and Public
Works, United States Senate, 99th Congress, 2d session, Report 99-369, August 4, 1986,
p. 5.
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a. Unreasonably costly, or
b. Extremely difficult to implement, or
¢.  Adversely impacting agricultural lands? and

2. Is the installation safe and does it not adversely affect the
operation of the freeway?

From a practical standpoint, this is no different from the
current policy. However, what is different, and what does not
appear in the revised rule per se, is the FHWA’s intent to
expand the scope of what costs may be considered in the
determination of “unreasonably costly.” Currently, such
determinations are limited to the cost impact on the utility
consumer. Under the proposed rule, however, costs not only
to the utility consumer but also to the utility company and
highway agency could be considered.'®

It should also be noted that, as is the case with the existing
rule, there is nothing in the proposed rule to prohibit a state

from adopting a more restrictive policy than that advanced by
the FHWA.

State-administered class-approval procedures: It is the
FHWA’s view that not all utilities would have an equal effect
on safety. For example, of the two broad classes, above ground
and below ground, underground utility facilities which require
little maintenance or servicing would obviously have less impact
then above-ground utility installations which are more subject
to environmental deterioration and may create a safety hazard
as a roadside obstacle. As a result of this consideration, the
FHWA proposes to permit states to develop and administer so-
called class-approval procedures (i.e., specific terms and condi-
tions that the various utility classes would have to satisfy!’ in

16As of Qctober 1987, a proposed final rule had beer approved by the FHWA but was
still awaiting the approvals of the Secretary of Transportation and OMB. Consequently,
it has not yet been promulgated and is therefore still subject to change. However, the
FHWA has informed us of one fairly significant change to the earlier version of the rule:
the addition of “benefit to the government” as a consideration in the granting of access.

"In setting the terms and conditions that would apply to each class of utility, the

FHWA would require that states carefully consider the following factors:

The utility’s effect on the safety and operations of the highway.

The extent of interference with highway maintenance activities that the installa-
tion may impose.

The possible conflict with future planned highway uses that the particular utility
may impose,
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order to meet the more general FHWA conditions of access).
This class-approval process would be implemented at a state’s
option in its utilities accommodation plan. Once the plan is
approved by FHWA, applications for longitudinal installation,
which under current policy must be approved by FHWA, will
no longer require such approval.'® Thus, it is apparent that
this change could serve to expedite the approval process.

+ Location in ROW: In any case where utility use of freeway
right-of-way is permitted, the FHWA believes the facilities
should be placed as far from the travel lanes as possible, prefer-
ably along the right-of-way line.

Implications. The potential effects of the proposed final rule on the
access-for-hardening concept are mixed. On one hand, it could he of
considerable help because: {(a) it defines a broader context for the con-
sideration of costs and (b} it specifically references the concept of
government benefit. On the other hand, it could be of considerable
detriment to the concept because: (a) it rules out the most favorable
location within the ROW from the standpoint of installation cost {i.e.,
the median) and {b) it does not prohibit states from adopting more
restrictive conditions for access (potentially, thereby, frustrating ROW
continuity for a full backbone network).

Prospects for State Cooperation

Legal Issues. Even if the federal government were to ease its
restriction on longitudinal utility access to Interstate rights-of-way, the
final decision on whether to grant access would reside with the states
that own the ROW. Consequently, we reviewed statutes in 21 states to
determine the extent of possible legislative restrictions. The sample of
21 states (see Table 10) was selected on the following basis:

o Inclusion of all states indicating in an AASHTO survey that
legislation either would or might be required to accommodate
communication cables on Interstate and freeway right-of-way:™

» Adverse effects on highway users, such as visual distractions or impediments
imposed by the installation.
¢ The possible physical impairment to the highway facility.

3

In those instances where the state does not choose to adopt the class-approval pro-
cess, longitudinal installation applications will require FHWA approval.

PBased on responses to question 12 of the AASHTO Fiber Optics Task Force Ques-
tionnaire {see App. C, ltem 4). Of the 42 respondent state highway officials, ten states
stated that enabling legislation would be required to implement an AASHTO policy
change to accommodate communication cables on Interstate right-of-way. T'wo others
were unsure. The AASHTO questionnaire will be discussed in more detail subsequently.



Table 10

STATE SURVEY SAMPLE

State

Potential
Legislation
Required?®

Potential
Involvement
in NORAD-to-
SAC Link

Tumpike
State

Existing Fiber-
Optics
Installation on
Tumkpike®

Other

Alaska

Califomia

Colorado

Connecticut

Flerida

Georgia

Hlinois

Kansas

Maine

Maryland

Missouri

Momana

Nebraska

New Hampshire

New York

Ohio

Oklahoma

Cregon

Pennsylvania

Tennessee

Wyoming

3States indicating (as part of AASHTO survey) that legislation might be required
10 accommodate communication cables on Interstate and freeway right-of-way.

YOther tumpike slates include Delaware, Indiana, lowa, Kentucky, Mas-
sachusents, Michigan, New Jersey, Texas, Virginia, and West Virginia.

“Other states with fiber-aptics installations on their turnpikes are Indiana and

Massachusetts.
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* Inclusion of all states potentially involved in a NORAD-to-
SAC defense link;

* A sampling of turnpike (i.e., toll-road) states, including some
that have permitted fiber-optics installations along such routes;
and,

* One state (Oregon} that applied to install a state owned and
operated fiber-optics system along an Interstate route but was
denied by the FHWA.

As illustrated in Fig. 7, the sample provides reasonable coverage from
the standpoint of geographical dispersion.

State Statutes on Access. At the initiation of this study, the conven-
tional wisdom was that at least some states prohibited utility access to

Alaska

Hawaii

L2

B = States in survey

Fig. 7-State highway law survey

20Turnpi]-:es are controlled-access highways administered independently of other state
highways. In general, no federal funds are used for the construction or maintenance of
such freeways. They are usually financed by the sale of state bonds. Although they may
be designated as components of the [nierstate system, FHWA practice permits turnpike
authorities to make their own rules concerning utility access.



freeways by low.?' Somewhat surprisingly, we were unable to identify
any statute in any one of the 21 sample states that prohibited utility
access to freeway rights-of-way. On the contrary, in every state sur-
veyed, the statutes reflected the policy that longitudinal accommoda-
tion of utilities along highway rights-of-way Is a desirable use of public
roads. Historically, it has been in the public interest for public utility
facilities to use and occupy the rights-of-way of public roads and
streets, especially on local roads and streets that provide a land service
function to abutting residents, and on conventional highways that
serve a combination of local, state, and regional traffic needs. This
practice has generally been followed nationwide since the early forma-
tion of utility and highway transportation networks. Over many years,
it has proven to offer the most feasible, economic, and reliable solution
for transporting people, goods, and public service commodities (water,
electricity, communications, gas, and oil}, all of which are vital to the
general welfare, safety, health, and well-being of our citizens. To have
done otherwise would have required a tremendous increase in the
acquisition of additional rights-of-way for utility purposes alone, result-
ing in significant added costs to be horne by the utility consumers
through increased rates for utility services.

Certain general principles emerge from studying the statutes and
related case law. State legislatures possess and exercise sovereign con-
trol over all highways within their jurisdiction, and are responsible to
the general public for the construction, maintenance, and improvement
of those highways, Some legislatures delegate their control over some
of these highways to state highway departments, and their control over
other highways to the various local governmental units traversed by
those highways. The highways are, naturally, designed primarily for
the use of the traveling public. They may, however, be used for any
purpose which serves the public’s interest in transportation, communi-
cation, or health. Thus, it is a generally accepted principle, often codi-
fied in statute, that public utilities designed to serve these public pur-
poses may also use designated classes of the highways for the location
of their facilities and equipment, provided that this use does not incon-
venience or hamper the public in its ordinary use of the highways, and
subject to various qualifications and regulations. Many of those states
which have specific authorizations require the utilities first to obtain

21800 Multiple Use of Lands Within Highway Rights-of-Way, Barton-Aschman Associ-
ates, National Cooperative Highway Research Program, Report No. 53, Highway
Research Board, National Academy of Sciences, National Academy of Engineering (1968}
and “Longitudinal Occupancy of Freeways by Utilities,” Draft Final Report, Byrd, Tal-
lamy, MacDonald and Lewis, National Cooperative Highway Research Program, Trans-
portation Research Board, National Research Council, January 1978, p. 44.
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the consent of the highway department or of the municipality through
which the highway passes. And in all states, the construction, mainte-
nance, and repair of the utility facilities are subject to the supervision
and control of the highway department or local governmental unit, as
provided either specifically by the terms of the statute or other permis-
sion, or implied under general common law principles. Ewven if the util-
ity constructs its facilities within the public right-of-way of the
highway with the express permission of the state, of the highway
department, or of the local community, the utility’s rights are second-
ary and subordinate to the interests of the traveling public. However,
if an agency of state government, in entering into a contractual rela-
tionship with a utility, commits itself to a certain course of conduct in
the future, Constitutional questions could arise, under the “impairment
of contract” clause (Art. I, Sec. 10, Clause 1), should the state later
attempt to “go back” on its commitment.

Statutory provisions permitting the use of public highways and
streets by public utilities were found in each of the 21 states (see Table
11). While such use of the highways is universally permitted by stat-
ute, restrictions of various kinds are placed on the occupancy hy utili-
ties of public highway rights-of-way. A franchise, permit, or other per-
mission to occupy the highway rights-of-way by all utilities, obtained
from the state highway department or other appropriate body, may be
required by statute. In other states, a franchise, permit, or other per-
mission must be obtained by designated utilities (not all utilities) for
occupancy of the state highways.

Statutory provisions relating to the occupancy of the public highway
rights-of-way by utilities sometimes required that such utilities con-
form to regulations promulgated by the state highway department or
other appropriate body. Some 17 siates have laws containing such
requirements for all utilities. Similar laws involving only specified
{rather than all} utilities can be found in other jurisdictions. In some
states, statutes required specified utilities occupying any public street
or highway to conform to regulations promulgated by the appropriate
public agencies. And finally, the laws of some states contain a statu-
tory provision permitting specified public utilities to occupy state
highway rights-of-way on the condition that their facilities do not
interfere with ordinary use of the highway.

State Authority to Require Payment of Fees. By virtue of their
sovereignty and their property interest in the rights-of-way, all states
have the power to charge fees for use of the rights-of-way. State con-
stitutions do not appear to prohibit charging fees, so the legislatures
may pass laws setting fee structures. In addition, where the legislature
is silent on the subject, it may be that the legal authority for the state



Table 11

STATE HIGHWAY LAW SURVEY
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Statutes Permitting

Utility Laws Governing Fees
Utilities to Use Relocation for Utility Access to
State Public Reads Statutes State Highways
Alaska Highways and Ferries Highways and Ferries Chapter 19, Sec. 25.200
§19.25.010 §19.25.020
California Streets and Highways Streets and Highways Streets and Highways Code,
§§709-711 §8702-707 Sec. 71.1
Colorado §38-5-101 §43-1-225

Connecticut {T}
Florida (T)

Georgia
Ilinois (T)

Kansas {T}

Maine {T)
Maryland (T)
Misscuri

Montana

Nebraska

New Hampshire (T}
New York (T}

Ohio (T)

Oklahoma (T

Oregon

Pennsylvania (T)

Tennessee

Wyoming

Highways and Bridges
§13a-126¢

Public Transportation
§337-401

§46-5-1; 95A-936
Roads and Bridges
§9-113

Roads and Bridges
§6K-413b

Pub. Util. & Carriers
3542341, Hwys 238304
Md. Ann. Code Transp.
Sect. 8-324{A)(3)
Article 23, Sec, 340
§229.100

Mt. Code Ann.
69-4-101

Rev. Stat, Neb.
39-1361

Transportation
§6231.160-231.161
Transportation
Corporations Law §27
Roads-Highways-Bridges
§5515.01

Roads, Bridges and Ferries
§1401, §1402

Utilities, Railroads, other
Carriers §758.010

Hwy, Rds, Brid & Ferr.
§374.305

Highways & Bridges
§670-411

Pub. Util. & Carriers
$65-21-101

Hwys, Bridges & Ferries
§h4-19-110

Wyo. Stat. Sect. 17-12-107
(Telegraphs only)

Highways and Bridges
§13a-126¢

Public Transportation
§337-403
§§32-6-170-32-6-173
1. Ann. Stat.

Title 121-8ect. 3-107

Roads and Bridges
§68-415

Highways

238255

Md. Ann. Code Transp.
Sect. 8-506

§227.240

Highways & Transp.
§60-4-101-£60-4-403
Highways and Bridges
§39-1304.02

N.H. Rev. Stat.
Ann. Sect. 230:12

McKinneys Con LN Y Ann.

Hwys Sect 10-24-B
Roads-Highways-Bridges
§1403

Roads, Bridges and Ferries
§1403

Or. Rev. Stat.

Ch. 366-321

Highways & Bridges
36-§670-412

Hwys, Bridges & Ferries
§854-5-801—54-5-807

Title 13A-126¢

Code of Public Transp.
Roads and Bridges 9-113

Title 23, Secs. 54,3554

Transportation Code, 8-646

Title 14, Sec, 229.340

State Highways, 1361

Highways, Bridges and
Turnpikes, 236:10
Transportation Law,

Sec. 14.22

Roads, Highways, Btridges,
Sec. 5515.01L(F}

Roads, Bridges and Ferries,
1401(k)

Utilities, Railroads, other
Carriers, Sec. 758.010(1)

State Highway Law,
Sec. 670-411

Rules and Regulations,
Ch. 1680-6-1

NOTE: T = turnpike state.
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highway administrator is broad enough to permit contracting for fees
without additional legislation. However, additional in-depth state-by-
state analysis will be required to determine whether this is the case.

Present authority to require compensation for highway access varies
from state to state. Figure 8 shows the fee structures for the 21 states
in our survey. Some states, including California, Colorado, Oklahoma,
Georgia, Pennsylvania, New York, Connecticut, Maine, Illinois, and
Alaska have statutes permitting fees to be charged. Two states, Ore-
gon and Ohio, have statutes expressly prohibiting the charging of fees.
Other state legislatures have been silent on the issue; they include
Montana, Wyoming, Nebraska, Kansas, Tennessee, Florida, Maryland,
and New Hampshire. Some states require utilities to restore highways
to their prior condition or to post a bond, in lieu of fees. These states
are designated hy “R/B” in Fig. 8,

Alaska

Can charge fees in excess of costs
g Can recover some or all costs

R/B Requires utilities o restore highways or to post a bond
Does not charge fees

Fig. 8—State fee structures
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In states that do have fee statutes, the basis for the fee varies exten-
sively. Some states restrict fees to cost recovery, although the meaning
of that varies with the state. It can mean simply recovering the
administrative cost of granting the permit—perhaps $100 or less—or it
can include the cost of restoring the right-of-way to initial conditions,
Sometimes the latter is ensured by requiring the posting of a bond. In
Georgia, the fee includes indirect costs involving future maintenance of
the right-of-way. The intent here is to recover from the utility the
increases in highway construction bids that have been found to occur
where utility lines have been placed. Based on an analysis of bid data,
Georgia has charged $5000 per mile per year for utility access to urban
highways and $1000 to $2000 per mile per year—depending on traffic
volume—for access to rural highways. Other states recover more than
their cost. For example, in Illinois, in certain circumstances, the
recovery 1s based on the fair market value of the land involved. New
York has a dual system—fees can exceed costs for trunk lines but not
for distribution lines. _

Political Considerations. Legal authority to grant access to the
rights-of-way does not, of course, automatically imply that the carriers
will have access. The states must also have the political will to take
advantage of their authority. To address this issue we looked at
several surveys of state officials to get an idea of state attitudes toward
Interstate right-of-way access for fiber optics.

Survey of State Highway Officials. Authorization of the RAND study
together with increased pressure from industry caused concern within
AASHTO that the long-standing FHWA policy to keep utilities off
Interstate ROW was about to erode. Much time, effort, and money
have been expended in the furtherance of this policy*? and for good
cause—it has contributed significantly to the U.S. Interstate system
being the safest highway system in the world. Consequently, in Sep-
tember 1985, the AASHTO Fiber Optics Task Force was organized and
charged with:

1. Exploring the need for a change in the AASHTO Policy on ihe
Accommaodation of Utilities Within Freeway Right-of-Way and,

2. Developing recommendations for a potential change to the
present AASHTO policy.

The Task Force started out with a questionnaire to all 50 AASHTO
member departments to gauge sentiment. The results for three key
questions are shown in Table 12. Note that the first question, as

2]t is estimated that the total cost of utility adjustments in conjunction with the
Interstate program has been in the $3-4 billion range.
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Table 12

RESULTS OF SURVEY OF STATE HIGHWAY DEPARTMENTS

1. “Should the AASHTO policy on the accommodation of utilities within
freeway right-of-way be modified to permit the longitudinal installation
of utilities?”

7 Yes
35 No
8 No response

2. “Would your Department’s position be different if use were limited to
underground fiber optics systems?”
2 Yes
3% No
1 Undecided

3. “Would your Department support use of Interstate ROW for a Naticnal
Defense communications system?”
22 Yes
15 No
5 Undecided

phrased, does not limit the policy change to fiber-optics installations.
As far as utility access in general is concerned, over 80 percent of the
respondents do not think there should be any change in the existing
AASHTO policy. Even if right-of-way use could somehow be limited to
underground fiber-optics systems, over 75 percent are still opposed to
change. But when the concept of national security is introduced, resis-
tance drops dramatically—about 52 percent support defense use of the
Interstates, whereas 12 percent are undecided.

The AASHTO survey brought out the concerns of highway officials
regarding utility access. Perhaps the major concern expressed by those
in opposition was poor experience with utility contractors during
installation and subsequent maintenance of utilities. Evidently, utility
contractors have ignored safety requirements and violated the con-
struction standards imposed upon them as a condition of receiving a
permit to use the right-of-way. During maintenance, utility trucks
sometimes use the right-of-way to get to the area involved, even though
their permits authorize access only from outside the access control
lines.

“Based on a telephone conversation with Duane Christensen, Chairman of the
AASHTO Fiber Optics Task Force, all respondents knew that the concept implicit in a
“national defense telecommunications system” was a hardened commercial system and
not a dedicated, government-owned system.
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Proliferation was another concern here. Fiber optics appears innoc-
uous compared with other utilities. It installs easily and does not have
severe environmental impact or major maintenance requirements. It is
inherently safer. However, state officials appear to believe that once
one utility is given permission to use the Interstate right-of-way, it will
be difficult to prohibit others from doing so.%

Based on the results of the questionnaire, the Task Force made the
following preliminary recommendations:®®

(1) That the present policy of accommodation of utilities within
freeway right-of-way should not be changed unless mandated by the
Federal government for naticnal defense security.

{2) That in the event of a mandated change, a new section be added
to the AASHTO utility accommodation policy entitled “National
Defense Telecommunication Installations on Freeways” with the fol-
lowing subparagraphs:

A. National defense communication cables will not provide for or
be leased for any commercial use.

B. The instailation will be [imited to a corridor at the extremities
of the right-of-way wherever possible.

C. The installation in the median area will be allowed only as a
last resort and with the approval of the respective State
Department of Transportation.

D. All installations will be buried underground, either by direct
burial or conduit installation as required hy the respective
State.

E. States will not be liable for repair and/or cost to relocate
under any conditions.

F. Conflict with all other existing utilities will be resolved by and
be the total responsibility of the National Communications
System,

G. Sections 2(A), (B), and (C) of the existing policy shall apply.?

“However, as suggested by the discussion of proliferation at the end of Sec. III, we do
not share this opinion.

#5eJtatus Report of the AASHTO Fiber Optics Task Force,” presented to the Stand-

ing Committee on Highways by Duane Christensen, Chairman, AASHTO Fiber Optics
Task Force, June 1986,

“6Section 2 of the existing policy sets strictly controlled conditions for new utility
installations within the access control lines. The utility owner is required to show that:

A. The accommodation will not adversely affect the safety, design, construction,
operation, maintenance or stability of the {reeway;

B. The accommodation will not be constructed and/or serviced by direct access from
the through traffic roadways or connecting ramps;

C. The accommodation will not interfere with or impair the present use or future
expansion of the freeway.
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Although each of these items has implications for potential fiber
installations, it is the prohibition on commercial use (A) that stands
out. It is completely contrary to the exchange concept envisioned by
NCS. However, to reiterate, the recommendations listed above are
preliminary and do not in themselves constitute a change in AASHTO
policy. Two of the AASHTO regional organizations—the Northeastern
and Southeastern Association of State Highway Officials (NASHTO
and SASHTO, respectively) have passed resolutions on control of util-
ity access on Interstate rights-of-way, independently of the Fiber
Optics Task Force. In fact, the SASHTO resolution?” preceded organi-
zation of the Task Force. SASHTO strongly supported the existing
AASHTO policy. and specifically opposed any relaxation of current
FHWA or state access control policies. Seven months later, NASHTO
assumed an intermediate position, supporting use of Interstate rights-
of-way for installation of fiber-optics cables where they would not
interfere with the primary purpose of the highways.?® NASHTO also
reaffirmed its support for the “basic principles” of existing federal pol-
icy.

Survey of State Governors. The results of the AASHTO question-
naire and the NASHTO resolution suggest that state highway officials
are relaxing their opposition to right-of-way access somewhat, at least
if a way can be found to distinguish fiber optics from other utilities.
Since doubt persists as to whether a rational basis can be devised that
will survive challenge in the courts, response to the idea is, at best,
equivocal.

A similar reaction can be inferred from the responses to a letter sent
out by the governor of New York. The Governor has come to believe
that the installation of fiber optics on Interstate rights-of-way would
prompt economic growth and development in his state and others. In
January 1986, he addressed a letter to the governors of the other 49
states outlining all the benefits he believed would accrue to the states if
fiber-optics installation were permitted. He requested support in this
manner: “If you determine that the use of fiber optics cables would
prove beneficial to your state, I encourage you to work with me in
efforts to revise the outdated federal resirictions that now block access
to the Interstate rights-of-way.” The “outdated restrictions” referred
to are the FHWA regulations based on current AASHTO policy. The
letter did not mention national security aspects.

See App. C, Ttem 3,
%3ee App, C, Item 8.
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The responses are shown in Fig. 9. Ten states gave outright support
while four expressed outright opposition. Note that six of the ten
states providing support are in the Northeast, an outcome that
undoubtedly reflects the fact that the governor of New York was at the
time also the Chairman of the Coalition of Northeastern Governors
(CONEG). Of the 17 equivocal responses, 11 states expressed qualified
support (i.e., the states were interested in the basic concept but voiced
concerns about safety and proliferation) whereas the remaining six
were noncommittal (e.g., cited need for additional review). Conse-
quently, of those responding, support ranged from 33 to 67 percent
depending on how one views “qualified support.” Thus, as one would
expect, the state governors are more favorably disposed to modifying
the federal policy than are the state highway departments.

The independence of the state highway authority may have a bear-
ing on these responses. Most states have a semiautonomous highway
board or commission (see Fig. 10). In 30 states, the commissioners
serve for fixed terms. Once appointed by the governor, they cannot be

Alaska

-

Hawaii

& 10 Supported

1 4 Opposed
& 17 Equivocal Letter sent by Governor of New York,
{1 19 No response Jan. 24, 1986

Fig. 9—Results of survey of state governors
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Alaska

Hawaii

Legend:

1 Elected Board/Commission - 3

B Appointed Board/Commission - 21

& Appointed Board/Commmission {expressly staggered by law) - 6
0O Highway Dept. - 20

Fig. 10—Influence of governors over state highway departments

removed except for criminal activity. In six of these states, the com-
missioners’ terms are staggered so an incoming governor cannot
appoint a whole new commission, which gives them even more auton-
omy. In three states, the commissioners are elected, which increases
their autonomy. In 20 states, the highway commissioner or secretary
of transportation serves at the pleasure of the governor and can thus
be dismissed at will.

From an aggregate point of view, there are two possible perspectives.
One view is that in 41 of the 50 states, the highway commissioners and
board members owe their allegiance to the governor who appointed
them. On the other hand, one might argue that in 30 of the 50 states,
board members enjoy a degree of autonomy because they serve for fixed
terms and can only be removed for cause. Unfortunately, more
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definitive statements cannot be made with the information at hand.
The degree of independence each state highway department actually
enjoys is very much determined by their enabling statutes, as well as
historical precedent within the state.

INDUCED STATE COOPERATION

One possible means of inducing ROW continuity would be for
Congress to pass legislation tying federal highway aid to a state’s open-
ing of its Interstate ROW. Precedent exists in the 55-mph speed limit,
emission controls under the Clean Air Act, and the national minimum
drinking age. Since a state is free to reject the aid and keep its ROW
“closed,” this option does not guarantee a continuous backbone. How-
ever, past experience has shown that no state has ever refused to go
along with the federal “recommendations” (at least for more than a
year or so},

Legal Precedent

In 1956 the Federal-Aid Highway Act of 1956 created a trust fund
for financing the expanded federal highway program. Depending on
the project, federal funding generally varies from 50 to 95 percent of
the total amount.?? To receive these federal funds, states must comply
with certain requirements or conditions that promote federal policies
and programs: for example, the control of signs along certain
highways; the control of junkyards along certain highways; payment of
the prevailing wage on all federal-aid projects under the Davis-Bacon
Act; weight and size limits on Interstate highways; provisions for local
planning in urban areas; provisions for protection of the environment;
protection of park land; protection of air quality; and inspection and
approval of construction by the Federal Highway Administration on all
federal-aid projects—to name but a few of the federal-aid conditions.

The imposition of such conditions has survived legal challenges. In
a recent [llinois case, a motorist challenged the constitutionality of the
national maximum speed limit. This law®® was passed in 1974 to con-
serve fuel. It conditioned approval of federal highway construction
funds upon state reduction of the maximum speed limit to 55 miles per
hour. Despite characterization of such action as “bribery,” the 55 mph
speed limit was upheld as constitutional !

In EPA v. Brown, 431 U.S. 99 (1977), counsel for the states con-
tended that Congress could not require state legislation designed to

893 1.8.C. 120
3023 U.B.C. 154.
31 People v. Austin, 111 Tl App. 3d. 213, 443 N.E. 2d 1107 (1982).
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effectuate Congressional programs. However, the counsel also recog-
nized that Congress could accomplish the same purpose by condition-
ing federal aid on such legislation. And, indeed, this was later done.
42 U.S.C. 7506, enacted in 1977, directs the Secretary of Transporta-
tion not to approve any projects or grants under Title 23 in any air
quality control region where the national ambient air quality standard
has not been attained and other specified conditions have not been
met.

Most recently, Congress authorized the Secretary of Transportation
to withhold apportionment funds from states where purchase and pos-
session of alcoholic heverages by persons under 21 years of age is law-
ful.® Its constitutionality was recently upheld by the Supreme Court.®

Although many of these conditions appear designed to promote
highway interests, some, such as payment of the Davis-Bacon Act
wage, have clearly been promulgated for other ends. Thus, there
appears to be no hard and fast requirement that the condition imposed
be related in more than a very indirect way to highway interests. In
any case, a fiber-optics system intended to promote more efficient com-
munications would undoubtedly support the Interstates’ defense func-
tion. This would be particularly true if NSEP enhancements were
incorporated in the system.

Political Considerations

The success of any attempt to ensure ROW continuity for the pro-
posed exchange concept by linking federal highway funds to a state’s
granting of access will ultimately depend on the level of political sup-
port that can be generated. As indicated below, a fair number of indi-
viduals and groups could be expected to take an active interest in any
such proposed legislation:

The President
National Security Community

National Security Council

Department of Defense

Federal Emergency Management Agency
Transportation Community

Secretary of Transportation

Federal Highway Administration

3293 U.S.C. 158, enacted 1984,
3 8outh Dakota v. Dole, 107 8.Ct. 2795 (1987).



State highway departments and American Association of
State Highway and Transportation Officials
American Automobile Association
Trucking industry
State governors
Congressional staff
Utilities
Communications companies
Water, power, and oil and gas distribution companies
Owners of Alternative ROWs (e.g., railroads)

We cannot say what the likelihood of passing this type of legislation
is.** Whereas the position of some groups would appear to be fairly
straightforward (e.g., state highway departments), others are less so
(e.g., noncommunication utilities). Furthermore, even if a group has a
clear-cut position, it is difficult to gauge the relative importance that
the group might attach to this issue. However, of one thing we are
reasonably certain—without the wholehearted support of the national
security community and the President, the proposed legislation stands
little chance of succeeding.

COMPELLED STATE COOPERATION

In addition to voluntary approaches, the possibility exists that the
federal government might be able to compel states to grant access to
Interstate ROW. However, neither the Constitution nor any federal
statute authorizes the U.S. government to compel the states to open
the rights-of-way, at least in the absence of a state of war or national
emergency. This lack of authority is due in part to the fact that the
federal government has no property interest in the rights-of-way: the
states either own the rights-of-way in fee simple or have acquired ease-
ments or other nonfee property interests.® Thus, the ownership of

34Given the rudimentary and highly conceptual nature of both the proposed legisla-
tion and the access-for-hardening concept, we did not feel that any confidence whatso-
ever could be placed in a detailed political assessment undertaken at this time.

%Historically, Interstate rights-of-way have been acquired by the stales with federal
funds, by states with state funds and later incorporated into the Interstate system, or by
the federal government acting on request of the state. Congress has directed the Secre-
tary of Transpertation to convey such lands to the appropriate agency in the state (23
1I.S8.C. 107(c)}). In either case, title to the lands is held hy the state, not the federal
government. Sec Mahler v. United States, when the court, in discussing the respective
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these lands belongs to the states and the Constitution prohibits the
“taking” of property. However, it is important to recognize that “tak-
ings” are unconstitutional only if they are unaccompanied by “just
compensation.” Under the proposed plan, the carriers would be obli-
gated to pay any state-imposed right-of-access fees. Consequently,
assuming that such fees approximate “fair market value,” the fee itself
would provide the “just compensation” that would render a “taking”
constitutional.

In the following paragraphs, we examine three possible approaches to
implementing the “taking-with-just-compensation” option: (a) congres-
sional power of eminent domain; (b) federal administrative action; and
{c) Presidential war and emergency powers.

Congressional Power of Eminent Domain

Congress has the power to take private property for public use
without the owner’s consent, upon payment of just compensation.®’
The proposed plan for enhancing postnuclear attack communications
would clearly seem to satisfy the “public use” requirement. And carrier
payment of fees for the right-of-access would, as mentioned above,
seem to satisfy the “Just compensation” requirement. Thus, we believe
Congress could legally use its power of eminent domain to ensure ROW
continuity. Ultimately, however, the success of this approach will
depend not so much on its legality but rather on its political support.
Whether it would enjoy more or less support than the “tie to federal
highway aid” is anybody’s guess. Some in Congress may view it as a
guaranteed way to ensure ROW coniinuity whereas others may view it
as upsetting the weli-established legal and policy balance of state and
federal authority over the Interstate system.

roles of the states and the federal government in relation to a highway built in part with
federal funds, stated: “the States are at all times the owners of the roads . . . .” 306 F.2d
713 (3d Cir. 1962). Nowhere does highway legislation reserve to the Secretary or his
delegate the right to compel the states to open the rights-of-way.

3Unfortunately, the preposed exchange concept cannot guarantee either immediate
or long-run carrier interest in Interstate ROW. Thus, some doubt is raised as to when
{and even if) states would receive compensation for Interstate ROW “taken” from them.
Since it is not clear how courts might view such circumstances (or whether the situation
could be finessed in some legal manner), the legality of the proposed compensation
mechanism is subject to a degree of uncertainty.

$The taking of private property for public use is an inherent attribute of sovereignty
and requires no explicit constitutional recognition. The right to “just compensation” is
guaranteed by the Fifth Amendment to the U.S. Constitution.
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Federal Administrative Action

Administrative Authority Delegated to FHWA. Pursuant to 23
CFR 645.209(c), the FHWA may approve the placement of utility
installations on federal-aid highways if it is determined that such use is
in the public interest and will not impair the highway or interfere with
the free and safe flow of traffic. However, the conditions of access put
forth in this rule are fairly restrictive:

Since the preservation of the control of access feature of freeways is
essential to the safe and efficient use of such highways, longitudinal
utility use of freeway right-of-way within the access control lines will
not be permitted unless such use is clearly justified due to special and
unique circumstances and when denial of such use would result in
undue or exceptional hardship on utility consumers or others.

Moreover, while 23 CFR 645.209(c) sets the standard for approving
utility installations on Interstate rights-of-way, it also states:

{N)othing in this part shall be construed as prohibiting a highway
agency from adopting a more restrictive policy than that contained
herein with regard to longitudinal utility installations along freeway
right-of-way and access for constructing and/or servicing such instal-
lations.

On the other hand, 23 U.S.C. 109 and 23 U.S.C. 315 provide the
FHWA the necessary legal authority to modify the restrictive nature of
23 CFR 645.209(c). However, it is important to note that 109(b) of
Title 23 states that “the geometric and construction standards to be
adopted for the Interstate System shall be those approved by the
Secretary in cooperation with the State highway departments.” While
formal definitions of “in cooperation with” do not exist, it would seem
that the Secretary must, at a minimum, consult with the state highway
departments.®® Consequently, depending on the circumstances, any
attempts by the Secretary to act unilaterally in this area might be sub-
ject to judicial challenge.

In summary, even though the federal highway statutes and regula-
tions provide the U.S. government with some authority over the
rights-of-way, these powers do not vitiate state authority in this area;
rather, they confirm it, at least as far as utility facilities are concerned.

3n the past, the FHWA has satisfied the “in cooperation” requirement by incor-
porating AASHTOQ-approved policies and standards into its regulations by reference.
Furthermore, cver the past 25 years, the FHWA has only once stipulated an exception to
AASHTO's utility accommodation policy and that was of a relatively minor nature.
Note, however, that the revising of 23 CFR 645.209 now taking place appears to be an
exception to the historical process since the federal government seems to be intent on
liberalizing the conditions of access while AASHTO favors retention of the status quo.
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Emergency Preparedness Authority Delegated to FEMA and
NCS. The Civil Defense Act of 1951, as amended, is the statute seem-
ingly most likely to grant the Executive branch power to compel states
to open the rights-of-way.?® The Act authorizes the Director of the
Federal Emergency Management Agency (FEMA) to “make appropri-
ate provision for necessary civil defense communications and for dis-
semination of warnings to the civilian population of an attack or
natural disaster.”*’ It also requires the President “to the extent practi-
cable,” to “develop and implement an improved civil defense program
which includes

* The improvement of civil defense warning systems; and

¢ The improvement of systems and capabilities for direction and
control of emergency operations by civil governments at all lev-
els, including further development of a network of eImnergency
operating centers.”?!

This statute, of course, contains no grant of authority purporting to
enable the President or the FEMA administrator to override either the
U.S. Constitution or its state counterparts.*® Thus, this section cannot
provide authority to compel states to open the rights-of-way to a fiber-
optics system.

Similarly, Executive Order No. 12472 directs the National Commun-
ications System (NCS) to “ensure that a national telecommunications
infrastructure is developed which . . . is responsive to the national
security and emergency preparedness needs . . . including telecommuni-
cations in support of national security leadership and continuity of
government.”*® However, this cannot and does not authorize the NCS
to disregard the states’ constitutional rights. And indeed, plans formu-
lated pursuant to this order must be “consistent with law.”%

950 1.8.C. App. 2251 ef seq.

W50 U.S.C. App. 2281(c).

4150 U.S.C. App. 2302 (b)(9) and (b)(10).

428ee discuzsion of emergency powers in next subsection.

“Executive Order 12472, Sec. 1(c)(1), signed by President Reagan on April 3, 1984,
published in The Federal Register, April 15, 1984. The NCS was established by President
Kennedy in Memorandum of August 21, 1963, “Establishment of the National Communi-
cations System,” 23 FR 9413.

“Executive Order 12472, 1984, Sec. 3(i).
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War and Emergency Powers of the President

During times of national crisis, the President might be able to exer-
cise extraordinary powers to compel opening of the rights-of-way. The
President as Commander-in-Chief of the armed forces can do many
things in wartime that he cannot do in peacetime. Additionally, the
President has special powers that can be exercised only in times of
national emergency, pursuant to specific statutes.

Although Congress has the constitutional power to declare war and
to make appropriations for the support of the military forces,” the
President is vested with the executive power of the government and
named the Commander-in-Chief of the military forces.* Despite
recent and controversial expression of congressional desire to be
involved in military decisionmaking,*” the President has the authority
to introduce the armed forces into “hostilities” or “imminent hostili-
ties,” These powers are considerable and could well serve as the bhasis
for compelling states to open rights-of-way to fiber-optics systems serv-
ing national defense needs. During the Korean War, however, the
Supreme Court denied President Truman the authority to seize private
property. When a nationwide steel strike appeared imminent in April
1952, Truman directed the Secretary of Commerce to seize and operate
the steel mills in order to assure production of essential war materials.
Truman argued that the strike would imperil national defense, resting
his position on the inherent powers of the office of the President dur-
ing an emergency, even in the absence of specific statutory authority.
The Supreme Court nullified this action, holding that such action as
seizure of steel mills by the executive must always be based on express
legislative authorization.*®

By analogy, overriding state property rights in the rights-of-way to
permit installation of NSEP fiber-optics communications lineg in time
of hostilities or imminent hostilities could be accomplished by the
President pursuant to specific legislative authorization. However, it
seems unlikely that Congress would endorse such an action in any
crisis short of direct attack upon the United States, when it would be
too late to install a fiber system at the rate of 6 to 10 miles per day.

We also reviewed the President’s emergency powers—specific delega-
tions of Congress’ constitutional (Art. I, Sec, 8) powers to the

4511 8. Constitution, Art. I, Sec. 8.
1.8, Constitution, Art. I, Sec. 1 and Sec. 2.

4"War Powers Resolution, 50 U.S.C. 1541 et seq. was enacted on November 7, 1973
over President Nixon's veto.

BYoungstown Sheet & Tube Co. v. Sawyer, 343 V.5, 579 (1952).
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President. The National Emergencies Act*® provides for the declara-

tion of national emergencies by the President and the subsequent
approval or termination of the emergency by Congress.”® Only subse-
quent to the Presidential declaration may he exercise special or
extraordinary powers set forth by statutes authorizing their exercise.
Some of these powers are quite broad. Under the Federal Communica-
tion Act of 1934, the President may modify broadcasting licenses, close
communications facilities and remove equipment, cease publication of
regulations, and authorize government use or control of communica-
tions facilities.’! Highway legislation contains no such emergency or
wartime provisions.

None of the statutes pertaining to communications and transporta-
tion appear applicable to opening the rights-of-way. But in time of
genuine crisis, the language of these acts might be stretched to cover
the situation, even if later perhaps rejected by the courts. As a practi-
cal matter, installation of a nationwide backbone system would take a
long time, longer than available in an emergency.

SUMMARY

A summary of the legal and political feasibility of the five possible
options for obtaining backbone ROW continuity is presented in Table
13. As indicated, we could find no legal basis for either the President
or agencies within the Executive branch compelling states to grant
access to their Interstate ROW and can therefore dismiss these
options. Of the remaining options, voluntary federal/state cooperation
iz undoubtedly the most attractive from a political perspective. How-
ever, because of the strong opposition of the state highway depart-
ments, we do not feel that this option is likely to produce backbone
ROW continuity. On the other hand, from a practical standpoint, the
two remaining options (tie to federal highway aid and condemnation of
required easement) are both quite likely to produce the necessary con-
tinuity. However, both of these options require congressional approval
and at this time we are unable to say what type of political support
they might enjoy.

850 U.8.C. 1601 et seq.

Only a President can declare a state of national emergency. The War Powers Act
reaffirmed that Congress has the sole authority to declare war.

2147 U.8.C. 8086.
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Table 13
SUMMARY OF OPTIONS FOR OBTAINING BACKBONE ROW CONTINUITY

Legally Politically
Option Feasible? Feasible?
Voluntary federal/state cooperation
Federal change Yes Yes?
State cooperation Yes Very doubtful
Induced state cooperation Very likely Unknown
(tie to federal highway aid)
Compelled state cooperation
Congressional power of eminent domain Very likely Unknown
Through authority delegated to Executive branch No Not relevant
Presidential war and emergency powers Nob Not relevant

Modification to existing rule now in final stages of review/approval,

Since the intent of the proposed plan is to have a hardened backbone that is
in-place at the time of imminent hostilities and not one on which construction is
just being started, use of the President’s war/emergency powers is basically a moot
point (that is, construction would have to be initiated at a time when a legal basis
does not exist).



V. AUTHORITY TO REQUIRE NSEP
ENHANCEMENTS

In addition to ROW backbone continuity, the feasibility of the pro-
posed exchange concept depends on obtaining a minimum level of
hardness on all system segments. In this section, we examine possible
approaches to securing this minimum level of hardening.

VOLUNTARY STATE ADOPTION OF STANDARDS

One of the powers incident to state sovereignty is the power to pro-
vide for the public welfare. This includes the right to contract for the
use of state-owned property, such as highway rights-of-way, for the
public interest, such as utility usage. Therefore, because the states own
the Interstate rights-of-way, they have the power to contract with
private carriers who desire to use the rights-of-way. Moreover, all
states have the authority to impose construction standards for projects
using state-owned property. Therefore, we have concluded that all
states have the power to contract for NSEP enhancements.

The real difficulty is not, however, with respect to the states’
authority to impose standards, but rather with persuading all states
comprising the backbone network to impose a minimum level of hard-
ening as a guid pro quo for utility access. Even if all the states along
the backbone route grant access (which is highly unlikely'), those that
do so grudgingly may promote relatively high minimum standards in
order to discourage carrier interest. But there will be other states that
will want to maximize revenues and/or encourage fiber installatior and
will therefore try to keep NSEP standards as low as possible. Conse-
quently, reaching agreement among the states would appear to be a for-
midable task.

FEDERAL IMPOSITION OF STANDARDS

Through Authority Delegated to FHWA

Because the states, not the federal government, own the rights-of-
way, the federal government has no power to contract with private car-

-See discussion in Sec. IV.

T4



riers who desire to use the rights-of-way. Thus, the federal govern-
ment cannot by contract impose NSEP requirements, nor, with one
possible exception, does it presently have any legal authority to impose
NSEP enhancements on fiber-optics systems installed along the
rights-of-way. The potential exception relates to the FHWA’s author-
ity to mandate geometric and construction standards on Interstate
highways. Congress has granted the Secretary of Transportation
authority to ensure that federal aid highways are safe, maintainable,
and environmentally nondestructive. The Secretary may therefore
approve only those projects “that will adequately meet the existing and
probable future traffic needs and conditions in 2 manner conducive to
safety, durability and economy of maintenance.” To achieve this end,
“geometric and construction standards to he adopted for the Interstate
systemm . . . shall be adequate to enable such project to accommodate
the types and volumes of traffic anticipated for such project . .. .”*

Although this statute mandates standards for highways, not com-
munications systems, safety is an area where the itwo may overlap.
Where survivability enhancements coincide with safety standards, the
FHWA can probably impose standards.® For example, underground
installation of cable and regenerator stations resulis in less disruption
to traffic flow and a safer right-of-way than above-ground installation.
But the authority to impose safety standards may not be sufficient to
encompass all the hardening required. For example, bridge and water
crossings must be hardened in special ways that have no bearing on
highway considerations. Even more importantly, NSEP enhancements
may require that cable buried underground be hardened to a point far
beyond that necessary for safety. Therefore, we conclude that the
FHWA’s authority to mandate geometiric and construction standards
probably will not permit the federal government to impose NSEP stan-
dards on fiber-optics systems using Interstate rights-of-way.

In Conjunction with Tie to Federal Highway Aid

As noted previcusly, Congress could condition federal highway aid to
the states upon their opening of Interstate rights-of-way to fiber-optics
installations. At the same time, Congress could also stipulate a speci-
fied level of hardness for such installations. In such circumstances, the
states would have a strong incentive not only to grant access to fiber
installations but also to require NSEP enhancements.

223 11.8.C. 109¢a).

Note, however, that pursuant to 23 U.S.C. 109(b), any revisions to existing standards
require that the Secretary consult with the State highway departments.
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In Conjunction with Condemnation of Easement

As discussed in Sec. IV, Congress could exercise its power of
eminent domain to guarantee ROW continuity. In such a case, it is
the enhancements themselves that provide the distinguishing public
benefit necessary for exercising this power. Consequently, implicit in
the very exercise of the power is a specified level of hardening.

SUMMARY

A summary of the legal and political feasibility of the four possible
options for obtaining NSEP enhancements is presented in Table 14,
As indicated, we could find no legal basis for Executive branch action.
Additionally, we are skeptical about the prospects of all backbone
states agreeing on a uniform standard of enhancement. On the other
hand, the two remaining options (tie to federal highway aid and con-
demnation of easement) are both likely to ensure that fiber systems
installed on Interstate ROWs are hardened to a specified level. Both
of these latter options require congressional approval and, at this time,
we are unable to say what type of political support they might enjoy.

Table 14

SUMMARY OF OPTIONS FOR OBTAINING NSEP ENHANCEMENTS

Legally Politically

Option Feasihle? Feasible?
Voluntary state adoption of standards Yes Very doubtful
Federal imposition of standards
Through authority delegated to Executive branch No Not relevant
In conjunction with tie to federal highway aid Yes Unknown

In conjunction with congressional power of eminent domain Yes Unknown




V1. ESTIMATED COSTS OF INSTALLING FIBER-
OPTICS SYSTEMS ON INTERSTATE AND
ALTERNATIVE TYPES OF RIGHT-OF-WAY

This section addresses what funds might be available for Interstate
ROW payment after system NSEP enhancements have been made.
We will:

1. Determine the total unenhanced costs for a number of non-
Interstate ROW types;

2. Determine the costs of an enhanced Interstate ROW system
net of right-of-way payments; and,

3. Subtract the cost of the enhanced Interstate system from the
least-cost unenhanced alternative.

Supporting detail for the cost estimates in this section may be found
in App. G,

SOURCES OF COST DATA

The cost estimates in this section are based on the experience of
companies that have installed fiber-optics cables. The following eight
carriers were contacted as potential contributors: AT&T Communica-
tions, MCI, U.S. Sprint, CONTEL, LiTel, BellSouth, Pacific
Northwest Bell, and New York Telephone. Six of the eight provided
data.! In addition, engineering firms and cable manufacturers were
contacted as necessary.

COST CATEGORIES

Our survey requested data for five basic cost categories associated
with initial installation: ROW acquisition, engineering, cable procure-
ment, cable installation {placement, splicing, etc.), and regenerator pro-
curement and installation (both structure and electronics). Our esti-
mates do not include operations and maintenance costs nor do they
include provisions for such potential occurrences as relocation and
emergency cable repair.

1Proprietary considerations prevent us from identifying the companies that provided
data.

7
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TYPES OF ROW CONSIDERED

Right-of-way types considered in addition to Interstate freeways
were railroads, private land, and non-Interstate highways.? Further-
more, for the Interstates, we considered two (median and fence line) of
three possible locations within the ROW (see Fig. 11). The median is
the least-cost Interstate location (on deepest part of fill; fairly even
grade and alignment; and probably little in the way of vegetation) but
has the greatest potential effect on safety since installation vehicles

able route

=== C
——f S

~_ 7" Interchange
< ~_ Cable route

Fence line

Shoulder

AN >~ Interchange

Cable route

Median

N Interchange

Fig. 11—Location concepts within Interstate ROW

2A non-Interstate highway is similar to an Interstate freeway in that both are
intended for through traffic (i.e., long distance travel). However, they are differentiated
from Interstates in that they are usually undivided, may have only two lanes, are not
normally built on rock-free fill, and are not usually protected by fence. Furthermore,
intersections are typically at grade and abutting property has direct access. In a rural
environment, a non-Interstate highway may have two to four such “obstructions”
{crossroads and‘business/residence driveways) per mile, whereas a rural Interstate will
have only about (1125 “cbstructions” per mile {interchanges on average every eight
miles).
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would have to cross traffic lanes to gain access, and once there, could
be in close proximity to high-speed traffic {(depending on the width of
the median). The fence line is the highest-cost Interstate location (fill,
if it exists at all, is likely to be thin; grade and alighment will not be as
even as in the median or along the shoulder; and presence of vegetation
Is quite possible). However, installation there would have minimal, if
any, effect on safety. The shoulder falls somewhere in between the
median and fence line from a cost perspective and probably does the
same with respect to safety. Consequently, by selecting the median
and fence line, we feel we have bounded the situation from both a cost
and safety standpoint.

COST FIGURE OF MERIT

Our figure of merit for making cost comparisons among the alterna-
tive ROW types was “average installed cost per mile” in a rural, long-
haul environment. The primary limitation of the “average installed
cost per mile” approach with respect to inter-ROW cost comparisons is
that it misses any savings achieved in route miles. Thus, the costs of
the most direct ROW routes between cities will be somewhat over-
stated relative to less direct ROW routes. Additionally, the “average
installed cost per mile” does not reflect the costs associated with major
“random” ohstructions—e.g., extensive rock formations and crossings
of major rivers,

BASELINE SYSTEM

To assess the incremental costs associated with various levels of sys-
tem hardening, it was first necessary to develop a baseline for today’s
commercial systems. The fiber-optics system that we assumed to be
typical of today’s commercial long-haul routes is characterized as fol-
lows:
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Fiber characteristics
Type
Transmission loss
Wavelength
Phosphorous content

Cable characteristics
Number of fibers/cable

Single mode

4 db/km

1310 nanometers
Low

24 {stranded)

Type of central strength member Metallic®

Type of sheathing Metallic

Burial depth 36 inches
Regenerators

Structure type Surface

Distance between 25 miles

Transmission rate 417 Mbps

Delivery of power Loeal
Back-up power Battery (8-12 hours)

®Almost all early fiber-opties cables had metallic cen-
tral strength members. However, to reduce the potential
for damage by lightning strikes, some firms have switched
to eable with a nonmetallic central strength member (see
David F. Peach, 1986, p. 6). The remaining firms con-
tinue to use cable with a metallic central strength
member because of its lower initial cost. Thus, the
choice of cable with a metallic central strength member
as representative of current commercial practice is admit-
tedly arhitrary.

COSTS FOR CURRENTLY USED ROW TYPES

The first step in assessing the magnitude of the Interstate cost
advantage was to develop estimates of installed cable costs on non-
Interstate ROW. The results, which reflect current commercial prac-
tice in a rural environment, are shown in Table 15. As indicated, total
installed costs for the three non-Interstate ROW types are essentially
equal, all being clustered within a few thousand dollars of the $60,000
per mile mark. However, even though the totals are roughly equal and
three of the five cost components are exactly equal, there are substan-
tial differences in the cable installation and ROW acquisition com-
ponents. Basically, where a ROW type has a particular installation
cost advantage {e.g., the railroad), we see that the ROW owner extracts
a good portion of that advantage.
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Table 15

INSTALLED COST ON CURRENTLY USED ROW TYPE?
($000 per mile)

Type of ROW
Non-Interstate
Cost Category Highway Private Land Railroad
Engineering 3.0 3.0 3.0
ROW acquisition 0.0 1.0 12.0
Cable procurement 16.6 16.6 16.6
Cable installation 27.0 22.0 10.0
Regenerators 16.2 15.2 15.2
Total 61.8 578 56.8

aSupporting data are provided in App. G.

COSTS ASSOCIATED WITH INSTALLING ON
INTERSTATE ROW

Current Commercial Practice

As indicated in Table 18, the cost {(excluding ROW payment) of
installing a fiber-optics cable in a rural Interstate median employing
standard commercial practices is estimated to be $45,000 per mile.
Like the estimates developed for the non-Interstate ROW cases, this
one is also based on carrier-provided information. Excluding the ROW
payment category, the Interstate median components are identical to
those incurred on railroad ROW. Similarly, the cost of installing a
fiber-optics cable along the fence line would be about $6000 per mile
more, or about 351,000 per mile.

Enhanced Systems

In Sec. I, it was stated that the wvulnerabilities associated with
current commercial systems could largely be alleviated by (a) burying
all system components to a depth of 36 inches to provide protection
against blast damage and fallout radiation and (b} providing a back-up
power source that automatically kicks-in when needed and operates for
some minimum period of time. Consequently, our baseline enhance-
ment assumed that the following “standards” would apply to fiber-
optics systems using Interstate ROW:
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Table 16

INSTALLED COSTS USING INTERSTATE ROW®
($000 per mile excluding ROW payment)

Location in ROW

Cost Category Median Fence Line
Engineering 3.0 3.0
Cable procurement 16.6 168.6
Cable installation 10.0 16.0
Regenerators 15.2 15.2
Total 44.8 50.8

®The value for the median installation assumes
that the cable will be attached to the bridge structure
whenever the Interstate passes over a crossroad or
interchange. At the fence line the cable is assumed
to be buried to the right of all Interstate structure,
including on/off ramps (see Fig. G.2 in App. G).

* Burial of cable to depth of 36 inches under all obstructions such
as crossroads, railroads, culverts, and rivers where attachment
to the bridge structure would otherwise have been employed;

¢ Burial of regenerators to depth of 36 inches to protect electron-
ics and looped cahle; and

* Provision of back-up diesel generator with automatic kick-in
and sufficient fuel for 14 days of operation.®

However, since these “standards” are fairly tentative, we also exam-
ined several alternatives (see Table 17). Alternative 1 assumes hard-
ened surface enclosures for the regenerator stations rather than under-
ground vaults. Alternative 2 assumes a nonmetallic central strength
member for the cable, whereas Alternatives 3 and 4 assume
increasingly stringent requirements for dealing with EMP and gamma
radiation.

The costs associated with these alternative configurations are pro-
vided in Table 18. As indicated, the incremental cost associated with
the baseline hardening is bhetween $5000 (fence line) and $7000
(median) per mile. Using hardened surface enclosures rather than
underground vaults (Alternative 1) will “save” about $3000 per mile.
On the other hand, eliminating the metallic central strength member

*Fourteen days is considered the minimum period of time before people could be out
and around after a nuclear war.



Table 17
ENHANCEMENT ILEVEILS®

System Component

Current
Commercial Practice

Enbanced System

Baseline Enhancement

Alternative 1

Cable
Fiber type

Type of strength member/
sheathing

Installation provision

Regenerator
Structure type

Structure lightning/
EMP protection

Electronics lightning/
EMP protection

Backup power

Single mode/low phosphor

Metallic strength member/metallic
sheath

Median: Buried to 36 in. depth
everywhere except grade separations,
interchanges, and crossings

of natural waterways (bridge
attachment used)

Fence Line: Buried to 36 in. depth
everywhere except crossings of
natural waterways

Standard surface enclosure®

Standard protection®

Standard design®

Battery, 8 hr. min.

Single mode/low phosphor

Metallic strength member/metallic
sheath

Median and Fence Line: Buried
to 36 in. depth everywhere
including natural waterways

Underground enclosure®

Moderately enhanced
pmtecr.in:mf

Moderately enhanced designh

Diesel with automatic kick-in/fuel
for 14 days/underground

Single mode/low phosphor

Metallic strength member/metallic
sheath

Median and Fence Line: Buried
to 36 in. depth everywhere
including natural waterways

Enhanced surface enclosured

Moderately enhanced
protectionf

Moderately enhanced designh

Diesel with automatic kick-in/fuel

for 14 days/enhanced surface enclosure’

£8



Table 17 {(continued)

System Component

Alternative 2

Cable
Fiber type

Type of strength member/sheathing

Installation provision

Regenerator
Structure type

Structure lightning/
EMP protection

Electreonics lightning/
EMP protection

Back-up power

Single maode/low phosphor
Nonmetallic strength member/metallic sheath

Median and Fence Line: Buried to
36 in. depth everywhere including
natural waterways

Underground enclosure®

Moderately enhanced
protectionf

Moderately enhanced designh

Diesel with automatic kick-in/fuel
for 14 days/underground

Enbanced System

Alternative 3

Alternative 4

Single mode/low phosphor
All dielectric

Median and Fence Line: Buried to
48 in. depth everywhere including
natural waterways

Underground enclosure®

Significantly enhanced
protection’

Significantly enhanced design¥

Diesel with automatic kick-in/fuel
for 14 days/underground

8ingle mode/no phosphor
All dielectric

Median and Fence Line: Buried to
48 in. depth everywhere including
natural waterways

Underground enclosure®

Significantly enhanced
protection!

Significantly enhanced design]'c

Diesel with automatic kick-in/fuel
for 14 days/underground

aDeveloped in conjunction with the Institute for Telecommunication Sciences (NTIA}, Boulder, Colorado.

P Above-ground installation, reinforced foundation, and reinforced structure to withstand .44 magnum rifle discharged at 6 ft.

Underground installation of the regenerator enclosure with a minimum of 36 in, earth covering.

dMultiple reinforced structure to withstand 2 psi overpressure (i.c., steel-reinforced or equivalent).

eEMC/EMI protection provided by attaching earth ground at cable entrance and exit, Any metallic parts such as the cable sheath, cable center strength
member, and conduit should be grounded. Resistance to ground should be less than 3 ohms. If cable sheath or center strength member is used to provide power
to the regenerator electronics, the system shall be protected with a spark gap device which will activate when subjected to lightning strike or EMP.

fadditional EMC/EMI protection provided with the requirement for ground-path current carrying capacity of 1000 amps for 1 sec. Resistance to ground

should be < 2 ohms.

g8tandard EMC/EMI grounding and bonding techniques.
?‘Transient Protection Devices (TPDs) implemented to protect/shunt induced currents to ground.
iMuitiple reinforced structure to withstand 2 psi overpressure plus surrounded by shield of .25 in. ferrous material tied to earth ground {(for lightning/EMP

protection).

JRegenerator structure to include electromagnetic shield with field attenuation greater than 100 dB from 150 kHz to 2 GHz.
KTransient hardened devices provided, especially at input and output of electronics stack (e.g., diode shunt protection, filters, ferrite cores, ete.}; transient
resistant circuit design practices used to reject or suppress unwanted signals (CMRR, filters, 1/2 wave shunt, etc.).

¥8



Table 18

COSTS OF ENHANCED INTERSTATE SYSTEMS
(3000 per mile excluding ROW payment)

Level of Enhancement

Current
Commercial Alternative Alternative Alternative Alternative
Cost Category Practice Baseline 1 2 3 4
Median
Engineering 3.0 3.0 3.0 3.0 30 3.0
Cable procurement 16.6 16.6 16.6 19.3 23.6 28.2
Cable installation 10.0 12.56 12.5 12.5 13.5 13.5
Regenerators 152 19.8 16.6 19.8 19.8 19.8
Total 44.8 51.9 48.7 54.6 59.3 64.5
Incremental cost per mile — 7.1 3.9 9.8 14.5 19.7
Fence Line
Engineering 3.0 3.0 3.0 3.0 3.0 3.0
Cable procurement 16.6 16.6 16.6 19.3 23.6 28.2
Cable installation 16.0 16.0 16.0 16.0 17.7 17.7
Regenerators 15.2 19.8 16.6 12.8 19.8 19.8
Total 50.8 554 52.2 58.1 63.5 68.7
Incremental cost per mile — 486 1.4 7.3 12.7 17.9

{Alternative 2) will add $3000 per mile over and above the bhaseline
hardening costs, while incorporating an all-dielectric cable and a 48-
inch burial depth (Alternative 3} will add an additional $7000 per mile
to the baseline. Finally, utilization of a no-phosphorous fiber in addi-
tion to the all-dielectric cable and 48-inch burial depth (Alternative 4)
will increase baseline costs by $13,000 per mile.

DETERMINATION OF FUNDS AVAILABLE FOR
INTERSTATE ROW PAYMENT

The amount of money available for rural Interstate ROW payment
is equal to the difference between the total installed cost on the next
best alternative and the estimated cost on the Interstate {exclusive of
ROW payment). Based on our prior analysis of fiber installations on
alternative ROW types, we saw that railroads, private land, and non-
Interstate highways all cost roughly the same but that railroads showed
marginally lower costs ($57,000 per mile) than the others. Conse-
guently, railroad ROW is selected as the next best alternative.



86

As indicated in Table 19, in the absence of any hardening whatso-
ever, there would be between $6000 (fence line} and $12,000 (median)
per mile available for Interstate ROW payment. However, with base-
line hardening, the amount available for ROW payment drops to
between $2000 (fence line) and $5000 {median) per mile. The negative
numbers associated with Alternative 2 {fence line) and Alternatives 3
and 4 indicate that the total (per mile) costs of the Interstate system
incorporating the specified levels of hardening exceed the costs of the
unhardened railroad ROW system.

It must be noted that these values are averages that do not capture
unusual circumstances, whether favorable or unfavorable. Moreover,
they assume that there is no competition between the two right-of-way
types for the fiber-optics business. To the extent that there is com-
petition (ie., the railroads reduce the amount they request for ROW
payment), the amount available for Interstate ROW payment will
decrease.*

COST AS A FUNCTION OF THE NUMBER OF FIBERS PER
CABLE

In addition to the location and hardening factors, costs will vary
with the number of fibers per cable. The question of the number of
required fibers per cable is a particularly relevant issue if, assuming
there is a change in FHWA policy, a state government should require
any firm installing a cable on Interstate ROW to be a carrier’s carrier.
Consequently, Fig. 12 illustrates how the costs of installing a cable in
an Interstate median can be expected to vary as a function of the
number of fibers per cable. As indicated, the cost per installed mile for
a system with the specified characteristics can be approximated as fol-
lows:

Cost per mile = 326,000 + $2150 per fiber pair

In other words, the incremental cost for each additional fiber pair is
only about $2200 per mile or about 5 percent of the cost of the baseline
24-fiber system. Note that the installed costs per voice circuit mile are
relatively constant for fiber quantities greater than 24 and increase
sharply below that quantity.

*Of the three alternative ROW types examined in this study, railroad ROW is the
only one with any real potential for competing with the Intersiate ROW. As shown in
Table 14, non-Interstate highways normaily have ne leverage and private land, on aver-
age, has only about $1000 per mile. Railroad ROW, on the other hand, has roughly
$12,000 per mile of leverage.



Table 19

FUNDS AVAILABLE FOR INTERSTATE ROW PAYMENT
($000 per mile)

Level of Enhancement

Current
Commercial Alternative Alternative Alternative Alternative
Cost Category Practice  Baseline 1 2 3 4

Median

Cost. on railroad (including ROW) 57 57 57 57 57 57

Cost on interstate {excluding ROW} - 45 - 52 - 49 -85 -89 - B4

Amount available for Interstate ROW payment 12 5 8 2 -2 -7
Fence line

Cost on railroad (including ROW) 57 57 57 57 57 57

Cost on interstate (excluding ROW) - 51 - 5b - 52 - 58 - 64 — B9

Amount available for Interstate ROW payment 6 2 ; -1 =7 -12

L8
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As shown below, the estimated funds available for Interstate ROW
payment can vary by over $20,000 per mile depending on the location
in the ROW and the specified level of hardening. However, for what
we think is a reasonable level of hardening, somewhere between $2000
and $5000 per mile should be available.

Location in Interstate ROW

Level of Hardening Median Fence Line
Current commercial practice $12,000/mite 3 6,000/mile
Baseline hardening 5,000/mile 2,000/ mile
“Maximum” hardening (Alternative 4) — 7,000/mile - 11,000/mile
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The key uncertainties with respect to these estimates are (1) the
variability in the reported installation costs (at least a factor of five for
each of the three non-Interstate ROW types)5 and (2} the relative costs
of different fiber types (phosphorous content) and cable types over
titne {i.e., “learning” may result in the ability to produce a cable with a
nonmetallic central strength member as cheaply as one with a metallic
central strength member).

%See App. G.



VII. MARKET VALUE OF INTERSTATE
HIGHWAY RIGHT-OF-WAY

In this section we examine major factors that determine the poten-
tial market value of Interstate highway right-of-way for installation of
fiber-optics cables.

THE RELEVANT MARKET

The 43,000-mile Interstate highway system includes some 10,000
miles of limited-access highways within urban areas. In these larger
cities, a variety of companies may seek access to highway system corri-
dors to provide both urban and long-distance communications services
over fiber-optics cables.

The subject of the present study is a potential national or regional
backbeone fiber-optics telecommunications network. We therefore limit
our analysis to the 33,000 miles of Interstate highway that connect
urban areas. Although the rights-of-way are also of potential value for
other types of transmission and transportation, including possibly oil,
gas, and coal slurry pipelines, we consider only the value of the ROW
for use for fiber-optics cables.

To determine the value of these rights, the analysis must consider
the major supply and demand factors in the relevant market.

Supply Factors

In this market, state governments hold title to the Interstate
highway ROWs and are the single suppliers of access to these
highways. However, this monopoly does not necessarily give the states
a great deal of market power, for in most cases there are substitutes for
these rights. Typically, telecommunications carriers can consider
several alternative routes over which they could construct transmission
facilities to connect the urban areas, and also have some choice of the
type of facility to use.

To date, carriers have constructed fiber-optics systems on ROW
acquired along railroad lines, state highways, and on private and public
land. The strategy followed by any one carrier reflects its particular
opportunities. For example, AT&T has installed fiber-optics cables
along ROWs it had previously acquired for its coaxial cable routes.
Newer carriers have frequently obtained rights from railroads. Special
situations can also be important. In California, the state aqueduct

90



91

system provided an attractive route linking much of the state, and in
several western states federal lands are significant.

Demand Factors

The demand for ROW needs to be examined in terms of the larger
market for telecommunications. The intercity commercial carriers pro-
duce telecommunications services using long-distance transmission
facilities to send messages between urban areas and connect electronic
switching and control equipment located throughout the networks.
Right-of-way for these facilities is just one of the necessary factors of
production.

What a carrier will potentially pay to obtain ROW will depend on
the demand for the telecommunications service in the final market and
the conditions of production. The economic demand for ROW derives
from the final demand for telecommunications services—principally
switched network and private line services, and especially digital ser-
vice. Although final demand for telecommunications services arises in
all sectors of the economy, it will be greatest in markets connecting
cities that have large populations or are intermediate links between
more distant major markets, or have specialized telecommunications
requirements and lack good alternatives to digital service.

VALUE OF THE RIGHT-OF-WAY

The value of a right to use an Interstate highway for a fiber-optics
cable is the maximum payment that could be obtained by the supplier
for permitting its use on the stated terms. (In order to value ROW
consistently in this discussion, the access terms will exclude any
requirement to provide services to the ROW owner or to construct the
system to NSEP standards. These factors can be considered once the
maximum value has been determined.)

The maximum amount can, in principle, be assessed by determining
how much a carrier’s profit would increase if it could obtain that right
without payment and construct a fiber-optics link on the ROW, versus
the profit it would have if the right were not available. In markets
where several carriers wish to obtain access, the value of the ROW is
the maximum payment that could be obtained from any single carrier
or, if greater, the total of ROW payments that could be obtained by
offering the rights to all carriers,

For a carrier, a fiber-optics cable located on an Interstate highway
provides one method of producing telecommunications service in the
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intercity market in question. Given the prices of all other factors, the
maximum price it would pay for this ROW is the increased profit that
it would obtain by using this ROW as compared with the alternative of
producing service by using the next most profitable method. If the car-
rier actually paid the maximum price, the supplier would capture all of
the potential value of the ROW, leaving the carrier indifferent between
constructing its facilities on the highway and elsewhere.

ROW Alternatives

If there are no effective substitutes for the highway ROW—if it is
truly not possible to provide the communication service without fiber-
optics cables along the highway—then the maximum price would be the
entire economic profit that the carrier could obtain by supplying
telecommunications service in that market (that is, its profit in excess
of the normal return on invested capital).

However, in most cases carriers have several attractive alternatives
to using a highway ROW. In these instances the maximum ROW price
is the increase in profit that the ROW makes possible, as compared
with only the profit that would be earned from the next-best method of
producing the service.

Frequently, carriers will have several alternatives to fiber-optics
cables on the highway. These options include;

e Another ROW where fiber-optics cable can be installed. The
ROW may be either more or less attractive when compared
with the Interstate highway option.

e Another type of transmission facility—microwave radio, coaxial
cable, or communications satellite.

e Transmission capacity leased from another carrier.

The attractiveness of these options, both Interstate highway ROW and
other alternatives, is affected by the costs of construction, the time
required to obtain permits and rights-of-way, the expected costs of
maintenance, as well as any access to new markets offered by the
route. In at least some markets, Interstate highways are expected to
have lower costs of construction and lower maintenance costs than
other alternatives.

IMustrative Cases

Case 1. A carrier is seeking to extend its network or to add digital
transmission services to its existing analog network. Currently, it has
no link between urban areas A and B. The Interstate highway con-
necting those areas is one potentially attractive right-of-way. Impor-



93

tant alternatives are obtaining ROW from one of the several railroads
that connect these areas, and obtaining rights for laying cable on state
roads. Still another possibility is to build this link of the network with
microwave transmission, acquiring rights for locating the microwave
repeater facilities every 20 miles or so.

Case 2, The carrier’s network currently includes a fiber-optics
cable between A and B located on a railroad ROW. The carrier antici-
pates growing demand for service and needs to expand transmission
capacity. Its principal alternatives are to reinforce the existing facili-
ties by laying a second cable or by upgrading the existing electronic
equipment, or to build a4 new facility on the highway ROW,

Case 3. The carrier has negotiated a ROW agreement between A
and B with a railroad or other ROW owner but has not vet begun con-
struction. This case is similar to Case 1, except that some costs of the
nonhighway ROW have already heen incurred, reducing the value of
highway ROW,

Factors Influencing ROW Value

Right-of-way values will vary from market to market. Some
highway segments will be of little or no value; others could be quite
attractive to several carriers. There is no single, representative per-
mile value for Interstate highway rights-of-way. However, the follow-
ing general factors will influence values in all markets:

* Interstate highway ROW wvalues will be higher for highway seg-
ments that connect major cities with high telecommunications
volume, as well as segments linking more distant urban areas.
Values will also be high for highway ROW within the metropol-
itan areas themselves.

* Values will be higher when a carrier does not yet have a fiber-
optics facility in the market, and when the highway ROW
offers significant cost or reliability advantages over alternatives.

* Values may be minimal in markets where carriers have already
installed fiber-optics facilities. Ewen if highway rights-of-way
offered lower costs on an initial comparison, the incremental
costs of expanding capacity on an existing ROW are likely to be
lower than the total costs of constructing a new facility on a
highway.

DIVISION OF ROW VALUES

From the perspective of a state ROW owner, the value of the ROW
is the maximum payment that could actually be obtained. This
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maximum value of the Interstate highway ROW can be divided in four
ways:

1. Lease payments by the cartier to the state.

2. Telecommunications (or other) services supplied by the carrier
to the state.

3. Lower production costs to the carrier, resulting in higher prof-
its or lower telecommunications prices.

4. Additional carrier construction costs for NSEP enhancements.

To date, ROW leasing arrangements on state-owned toll roads have
consisted of various combinations of the first three,

In principle, a state could negotiate for the maximum possible pay-
ment and extract the total value of the ROW from the carrier in the
form of fee payments or in-kind services. The state’s market power, as
the ROW owner, varies with the scarcity of the particular ROW.
Market power will be highest in markets with poor alternatives, and
weak in markets where fiber-optics facilities have already been con-
structed. The market power of other ROW owners (railroads and
private and federal land owners) is affected similarly.

At the other extreme, the state could make the ROW available at a
nominal fee, with no requirements for initial services or enhancements.
In this case, all of the value would be transferred to the carrier.

A requirement that carriers construct the fiber-optics system to
include NSEP enhancements will increase carrier costs and reduce the
attractiveness of the Interstate ROW compared with other alternatives.
This added cost can be regarded as a fourth way of dividing up the
value of using a highway segment; thus, NSEP requirements will
reduce the maximum lease payments that a state could otherwise real-
ize.

ASSESSING THE ADEQUACY OF POTENTIAL
INTERSTATE ROW PAYMENTS

Toll Roads

Although the Interstate highway system has not generally been open
to fiber-optics systems, in a few states carriers have obtained access to
ROW for segments of limited-access toll roads and turnpikes. Table 20
summarizes the ROW fees that have been paid. Compensation may
consist of a one-time fee, for a 20 to 25 year period with provision for
renewal, or of an annual fee.



Table 20

RIGHT-QF-WAY FEES ON TOLL ROADS AND OTHER FACILITIES

Fee per Mile ($}

Facility
State Type Location Environment Year Miles  Annual One-Time Notes
) Turnpikes and Toll Roads

Florida Turnpike Median  Rural 1985 A104 [736] 4600 25 years?
Illinois Toll road Fdge Suburban 1984 25 [1600] 10,000 23 years
Indiana Toll road Median  Rural 1985 136 1800 [11,300} + fiber pair
Kansas Turnpike Edge Rural 1985 179 NA NA + rights to use
Massachu- Turnpike Median  Urban 1983 33 “ 7000 [43,800] + duct for turnpike

setts Median  Urban 1986 a6  5000-7500 [31,500-46,900] + duct for turnpike
New York Thruway Fence Suburban 1986 6 [5280] 33,000 20 years
Chio Turnpike Median  Rural 1085 222 1600 [10,000] + fiber pair (company #1})

Median  Rural 1985 17 1850 [11,600]
State Highways

Georgia 7 Highway Edge Rural 1984 106 2000 {13,000] rural, 5 companies

California Aqueduct

California  Aqueduct NA Rural 1985 400 2850 17,800 25 years
3 fiber pairs + system

NOTE: The actual fee structure (annual or one-time) in cach state is represented by the unbracketed value. A
corresponding annual or one-time value is provided in brackets and is determined on the basis of a 20-year life and a 15
percent discount rate.

46
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Under some agreements, the carrier provides facilities or services as
partial compensation. In the case of the California aqueduct, the car-
rier is supplying the water authority with specialized communications
and control equipment for operation of the aqueduct system. In other
agreements, a carrier may be required to reserve fiber capacity for state
use or to install ducts for future leasing.

The wide range in per-mile fees represented by these agreements
indicates the variety of market conditions that do occur, and that toll-
road fees have been negotiated on a case-by-case basis. In New York,
for example, the recently concluded thruway agreement ran to $33,000
per mile. However, it covers just 6 miles and the carrier’s alternative
route, along a heavily traveled suburban state road, would have
resulted in considerably higher construction costs. In Georgia, the
state has set a uniform fee of $2000 per mile for all state highways in
non-urban areas with significant traffic volume.

The toll-road facilities that are probably the best analogies for rural
Interstate median are as follows:

One-time Charge

Florida $ 4,600
Ohio 10,000
Indiana 11,300

Although specific circumstances vary somewhat from road to road, pay-
ments for the two midwest roads are in the $10,000 per mile range
(one-time charge), whereas the payment for the one southeast road is
roughly $5000 per mile. Thus, the calculated amount available for rural
Interstate median (85000 for baseline enhancement) matches the
minimum toll-road payment (Florida) but is only about one-half the
norm (Ohio and Indiana).

It is likely that the fees for the already-constructed toll-road ROWs
represent values that are significantly higher than the average value of
ROW on all Interstate highways. In most cases, carriers have nego-
tiated for and constructed only portions of all toll-road mileage; those
segments that have been built are likely to represent markets in which
alternative locations are more costly to construct or otherwise less
attractive. Thus, these rates probably represent the maximum values
that states could obtain for selected Interstate highway segments.
Per-mile values for rights averaged over the full Interstate highway
system are likely to be considerably lower.
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Comparison with Average Private LLand Payments

In addition to the toll-road payments, another useful point of com-
parison is the payments made for private land adjacent to rural Inter-
states. Unfortunately, such information was not readily available.
However, we were able to develop estimates of average rural land pay-
ments for the United States as a whole, as well as for the states of
Indiana and Ohio.® The values are as follows:

$/linear mile

Indiana 1,850
Ohio 1,650
United States 930

Thus, the amount available for rural Interstate median payment is
about five times the average U.S. rural land payment and about 2-1/2
times the average rural land payment in the two midwest states.

Do the ROWs Offer a Sufficient Cost Advantage?

This question can be addressed from twe viewpoints—that of the
carriers and that of the states. From the carriers’ perspective, the
answer is yes, provided the required ROW payment is, on average,
%5000 per mile or less. Bear in mind, however, that this $5000 is a
value that will drop off if (a) installation in the median is prohibited,
(b) greater levels of hardening are required, or (¢) the railroads decide
to compete for the fiber-optics business.

Unfortunately, we cannot provide as definitive an answer for the
state perspective. We showed above that the amount available for
Interstate median ROW payment matched the minimum observed
toll-road payment (in Florida) but was only about one-half the “typi-
cal” toll-road payment (in Indiana and Ohio). However, we also con-
cluded that these rates undoubtedly represent maximum values that
states can obtain for selected (high-demand) Interstate segments. At
the other end of the spectrum, we estimated that the amount available
for Interstate median ROW payment was still roughly five times the
average U.S., payvment for easements on private rural land. Thus,
ROW payments of between $1000 and $5000 per mile appear feasible,
but whether or not this is sufficient to induce states to grant access to

'One-time payments for easements on private land typically run from 50 o 70 per-
cent of the land value. Our calculations are based on the higher 70 percent factor and an
assumed 20-ft construction corridor (2.4 acres per linear mile).
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their Interstate ROW is a question involving a number of fairly subjec-
tive factors. For example, states disinclined to open their ROWs for
reasons of safety and administrative/policing costs may only alter their
positions if the payment is sufficiently high. On the other hand, there
are several reasons why a state might be willing to acecept a relatively
lower monetary payment than otherwise, including:

* Value placed on having a hardened link in the state (for natural
disasters)

Value placed on contributing to national security

Value placed on promoting economic growth

Value placed on in-kind payments (e.g., dedicated fiber pair)
Decline in other revenue sources

In summary, there probably is a sufficient cost advantage from the
perspective of both the carriers and the states. However, this conclu-
sion is highly sensitive to assumptions about location in ROW, level of
required hardening, potential competition from the railroads, and how
strongly a state feels about limiting its Interstates to highway uses
only.

ASSESSING CARRIER INTEREST IN PROPOSED
EXCHANGE CONCEPT

Fiber-optics cable is the preferred transmission medium for intercity
telecommunications today, and major telecommunications carriers have
been installing high-capacity links at a rapid rate. In new markets car-
riers are constructing only fiber-optics facilities, except in unusually
difficult terrain.

AT&T and its major intercity competitors initially built microwave
radio systems to connect the high-demand routes between the largest
cities. In these markets, too, fiber-optics cable is now being installed
to expand capacity and in some cases to replace older microwave
installations.

The effective capacity of a single fiber-optics cable has been expand-
ing rapidly. Current installations have bandwidths of 417 to 1700
Mbps. Improvements in electronic components that modulate and
detect fiber-optics signals are expected to continue to expand the
capacity of installed cables. Newly constructed systems will also be
able to achieve higher bandwidths by operating at shorter wavelengths.

The rapid construction of fiber-optics systems in the long-haul
markets has led to concern that the industry is reaching a state of
overcapacity, and several carriers have stretched out construction
schedules or cancelled planned routes.
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At this time, most links in a national backbone network that would
connect the major U.S. urban areas by fiber optics have already been
built by at least one carrier, are under construction, or are in the ROW
acquisition process (see Fig. 3). The routes that remain unbuilt are
those with lower demand, smaller populations, and markets that are
not yvet served by AT&T’s long-haul competitors.

The key implication is that the demand for new intercity ROW for
fiber-optics systems is declining as carriers complete construction of
already-planned routes. Although communications demand will
undoubtedly continue to grow, technological advances that expand the
capacity of already-installed systems are expected to keep ahead of
higher demand for some time. As a result, the public policy opportu-
nity to influence a nationwide backbone fiber-optics network consists
of a shrinking window.

EFFECTS ON COMPETITION IN THE
TELECOMMUNICATIONS INDUSTRY

The availability of Interstate highway ROWs for fiber-optics cables
will tend to promote increased competition in telecommunications.

In many states, more than one carrier is likely to seek access to the
Interstate highway. The competition among two or more carriers to
obtain the use of this resource will tend to increase the market power
of the state, as supplier of the ROW, and result in transferring a larger
portion of the maximum value of the ROW to the state.

In offering the ROW for lease, states have several options:

Lease the ROW to highest-bidding carrier on an exclusive basis.
Lease the ROW to all carriers bidding above a specified
amount,

¢ Require the highest-bidding carrier to sublease capacity or duct
space to other carriers.

o Require the highest-bidding carrier to construct ducts for the
state that could subsequently be leased to other carriers.

The availability of a segment of Interstate ROW will increase the
number of alternatives available to carriers. This increased supply of a
potentially scarce resource will tend, if anything, to reduce the market
power of the carriers already supplying that market and thus to pro-
mote competition,

Beyond the competitive effects in a particular state, the availability
of Interstate highway ROWSs could lead to a more competitive telecom-
munications industry structure. New ROW may enable additional
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carriers to enter some intercity markets more readily than they are
currently able to do by acquiring rights from state highways, railroads,
and private land.

It is also possible that access to these ROWs would enable a new
group of carriers to enter the intercity markets for the first time.
Under the terms of the Department of Justice—AT&T Consent
Decree, the Bell Operating Companies (BOCs) are now prohibited from
offering longer-distance interurban services. At least some of those
companies, however, are actively seeking to have this restriction lifted.
The BOCs do not now own intercity transmission facilities and a
change in the consent decree would lead to an increase in the demand
for ROW.

Finally, the availability of ROW on urban portions of Interstate
highways could also affect telecommunications competition in local
metropolitan areas. These potential fiber-optics cable corridors could
be attractive to intercity carriers and other communications companies
seeking to “bypass” local exchange telephone companies and provide
business customers with direct access to long-haul network services.

STATE MANAGEMENT OF A ROW OFFERING

States offering Interstate highway ROWs to telecommunications
carriers will confront issues similar to those that arise in selling and
leasing rights to other public resources such as minerals and timber.

An Interstate highway segment could be offered on exclusive terms.
This approach minimizes both the state agency’s administrative
involvement and the construction activity on the highway.

Leasing terms could require the winning carrier to sublease capacity
or to construct cable ducts and lease duct space in which another car-
rier would install its own cable without undertaking new construction.
However, establishing rates for services supplied by one carrier to other
carriers could be quite difficult. Experience in related areas, such as
attachment of cable-television coaxial cable to telephone utility poles,
has been highly contentious and resulted in protracted regulatory and
legal proceedings.

However, if the leasing terms required the winning carrier to con-
struct ducts for state use, the state could itself then lease this duct
capacity to other carriers. This approach avoids the difficulty of regu-
lating carrier-set rates. In either approach, a duct requirement would
itself increase construction costs.

The ROW could be offered on a nonexclusive basis, with additional
carriers permitted to lease ROW and construct systems over time.
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This approach has the potential of generating greater total lease reve-
nue to the states, but requires more management. The risk of a cable
cut during construction by a subsequent carrier may reduce the attrac-
tiveness of the ROW to bidding carriers.

Other factors will also be relevant to a state’s ROW offering. The
lease terms could require that a complete, border-to-border, fiber-optics
cable be constructed. This provision would be consistent with federal
objectives of a complete, NSEP-enhanced backbone network, but could
deter building by a carrier with established capacity seeking only to
extend an existing route.

States could require in-kind communications services in lieu of some
or all ROW fees.

Because carriers initially construct fiber-optics systems with excess
capacity, in anticipation of growing demand, the marginal cost to the
carrier of providing a fiber pair to the state may be lower than the
price the state would have to pay for equivalent capacity. However,
this capacity may not be readily usable by the state without additional
specialized equipment.



VIII. FINDINGS

CONCERNS OF HIGHWAY OFFICIALS

Highway officials have long had serious misgivings with respect to
permitting utilities to longitudinally occupy Interstate highway ROW.
Foremost among their concerns are the related issues of safety and
traffic flow. Others include: (1) creation of additional costs for state
highway authorities in terms of administering permits and policing
installation and maintenance activities; {2) possible responsibility for
paying relocation costs should it be necessary to move the utility; and
(3) possible responsibility for liability should the utility be damaged in
the course of road maintenance or improvement.

When taken in the context of the full spectrum of possible utility
installations, these concerns clearly have merit. However, with respect
to the specific case of fiber-optics installations, we feel that the con-
cerns have little, if any, foundation. Based on reasonably analogous
toll-road experience, we see no reason that the relocation and adminis-
trative cost issues as well as most liability questions cannot be handled
by contractual means. Additionally, it is our opinion that fiber-optics
installations in rural areas would have minimal effect on Interstate
safety and traffic flow.

Yet despite the minimal effects fiber installations are likely to have,
highway officials remain opposed to their placement in Interstate
ROW. Some have had bad experiences with utilities in the past (i.e.,
not following agreed-upon installation procedures) and simply do not
trust any of them. But it is our opinion that the bulk of the opposition
results from the fact that highway officials view fiber optics as a Tro-
jan horse—if fiber is let on, then all utilities will have to be let on, and
the safety, traffic flow, and administrative headaches will really start.

The question then becomes one of whether access can be limited to
fiber optics. As a matter of law, discrimination among utilities for
access to a government benefit requires a “rational basis” {Equal Pro-
tection Clause of the Constitution). But the methodology by which
courts look for such a rational basis is remarkably generous to the
government decisionmaker. Generally speaking, so long as fiber-optics
utilities have any advantage over other utilities with respect to any sin-
gle criterion—or any combination of criteria—a policy that limits access
to hardened fiber optics would not be held to violate Equal Protection.
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In this regard, we have heard several suggestions on how fiber-optics
utilities might be distinguished from other utilities. National security is
one possibility, although a number of utilities—oil and natural gas
transmission pipelines, power transmission cables—can make claims to
their national security necessity. Safety appears to have a firmer foun-
dation. Utilities that transport a volatile or hazardous medium (such
as oil and gas pipelines and power transmission cables) might be
excluded, as well as utilities which, if ruptured, could undermine the
stability of the roadway (water, sewer). Additionally, relative to other
utility types, fiber-optics installation is fairly fast and unobtrusive and
maintenance requirements are minimal.

In summary, while we cannot state with absolute certainty what the
ultimate outcome of judicial challenges to such distinctions would be,
we nevertheless believe a strong case can be made for limiting access to
Interstate ROW to fiber optics.

FEASIBILITY OF BARTER CONCEPT

As discussed at the end of Sec. II, there are four questions that need
to be answered affirmatively if the proposed “access-for-hardening”
concept is to result in a hardened fiber-optics backbone:

1. Can complete ROW continuity be obtained for the enire back-
bone network?

2. Can minimum standards of hardness be imposed as a condi-
tion of access? And if so, by whom?

3. Is there really a cost advantage on the Interstates (relative to
the next best alternative} sufficient to support the cost of
enhancements and the ROW payments asked by the states?

4.  And finally, even if all the other conditions are met, will all
the backbone routes he financially attractive to the carriers?

Our answers to these questions are summarized below.

Can Backbone ROW Continuity Be Obtained?

We examined three generic approaches (five specific options) by
which ROW continuity might be obtained:

» Pursuing voluntary federal/state cooperation;
e Inducing state cooperation by tying federal highway aid to a
state’s granting of access; and
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¢ Compelling state cooperation through: (a) the congressional
power of eminent domain; (b) certain authorities granted by
Congress to specific agencies within the Executive branch
(FHWA, FEMA, and NCS); or (¢} Presidential war and emer-
gency powers.

Two of the five specific options listed above can be summarily
dismissed—we could find no legal basis for either the President or
agencies within the Executive branch compelling states to grant access
to their Interstate ROW. Of the remaining options, voluntary
federal/state cooperation is certainly the most politically attractive.
However, we believe that the chances of getting a full backbone net-
work using this approach are small. This conclusion is based on the
strongly negative attitude emerging from the AASHTO survey of state
highway departments and the relatively noncommittal attitude emerg-
ing from the survey of state governors. On the other hand, from a
practical standpoint, the two remaining options (tie to federal highway
aid and condemnation of required easement) are both quite likely to
produce the necessary continuity. However, both of these options
require congressional approval and, unfortunately, we cannot say what
type of political support they might enjoy.

Can the Carriers Be Required to Enhance Systems?

All states have the authority to impose construction standards for
projects using state-owned property and therefore have the power to
contract for NSEP enhancements. The real difficulty here is not with
respect to the states’ authority to impose standards but rather persuad-
ing all states comprising the backbone network to impose & minimum
level of hardening as a quid pro quo for utility access. Even if all the
states along the backbone route grant access {which is highly unlikely),
those that do so grudgingly may promote relatively high minimum
standards in order to discourage carrier interest. But there will also he
other states that will want to maximize revenues or encourage fiber
installation and will therefore try to keep NSEP standards as low as
possible. Consequently, reaching agreement among the states is likely
to be a formidable task.

Because the states own the Interstate rights-of-way, the federal
government cannoct impose NSEP enhancements on private carriers
through any existing legal authority. However, Congress could provide
the states a strong incentive to require NSEP enhancements by condi-
tioning federal highway aid on state acceptance of such standards. Or,
Congress could exercise its power of eminent domain to ensure that
any Interstate fiber installations were enhanced.
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Do the ROWs Offer a Sufficient Cost Advantage?

This question can be addressed from two viewpoints—that of the
carriers and that of the states. From the carriers’ perspective, the
answer is yes, provided the required ROW payment is, on average,
$5000 per mile or less (baseline enhancement}, Bear in mind, however,
that this $5000 is a value that will drop off if (a) installation in the
median is prohibited, (b) greater levels of hardening are required, or (¢)
the railroads decide to compete for the fiber-optics business.

We cannot provide as definitive an answer for the state perspective.
Previously, we showed that the amount available for Interstate median
ROW payment matched the minimum observed toll-road payment (in
Florida) but was only about one-half the “typical” toli-road payment
{in Illincis, Indiana, and Ohio). However, we also concluded that these
rates undoubtedly represent maximum values that states can obtain for
selected (high-demand) Interstate segments. On the other end of the
spectrum, we estimated that the amount available for Interstate
median ROW payment was still roughly five times the average U.S.
payment for easements on rural land. Thus, ROW payments of
between $1000 and $5000 per mile appear feasible, but whether this is
sufficient to induce states to grant access to their Interstate ROW is a
question involving a number of fairly subjective factors. For example,
states disinclined to open their ROWs for reasons of safety and
administrative/policing costs may alter their positions only if the pay-
ment is sufficiently high. On the other hand, there are several reasons
why a state might be willing to accept a relatively lower monetary pay-
ment, including such abstract concepts as contributing to the national
security and promoting economic growth.

In summary, there probably is a sufficient cost advantage from the
perspective of hoth the carriers and the states. However, this conclu-
sion is highly sensitive to assumptions about location in ROW, level of
required hardening, potential competition from the railroads, and how
strongly a state feels about limiting its Interstates to highway uses
only.

Will the Carriers Find the Proposal Economically Attractive?

Fiber-optics cable is the preferred transmission medium for intercity
telecommunications today, and major telecommunications carriers have
been installing high-capacity links at a rapid pace. At this time, most
links in a national backbone network that would connect the major
U.S. urban areas by fiber optics have already been built by at least one
carrier, are under construction, or are in the ROW acquisition process.



106

The routes that remain unbuilt are those with smaller populations and
lesser demands. Additionally, the effective capacity of a single fiber-
optics cable has also been rapidly expanding. Current installations
have bandwidths of 417 to 565 Mbps. Improvements in electronic com-
ponents that modulate and detect fiber-optics signals are expected to
continue to expand the capacity of installed cables by a factor of at
least 15.

The key implication is that the demand for new intercity ROW for
fiber-optics systems is declining as carriers complete construction of
already-planned routes. Although communications demand will
undoubtedly continue to grow, technological advances that expand the
capacity of already-installed systems are expected to keep ahead of
higher demand for some time. As a result, the public policy opportu-
nity to develop a more survivable backbone fiber-optics network is
rapidly heing foreclosed.

Summation

As indicated in Table 21, without congressional action the conelu-
sions regarding the two institutional issues (ROW continuity and
enhancement requirement) are fairly pessimistic. These difficulties
could be largely overcome, however, if Congress could be persuaded to
pass legislation either: (1) tying federal highway aid to a state’s
acquiescence in the development of a hardened fiber-optics telecom-
munications backbone, or (2) exercising its power of eminent domain.
Nevertheless, possible congressional action addresses only the institu-
tional obstacles; it cannot guarantee a cost advantage or carrier
interest. As a result, it is our opinion that the proposed barter concept
is unlikely to result in anything other than a number of isolated seg-
ments irrespective of any congressional action.' However, even these
isolated segments could help increase the post-attack connectivity of
the network by (a) providing the system with some hardened, and
therefore, more survivable links, and (h) potentially increasing the
redundancy in the network (to the extent that interstate routes supple-
ment rather than substitute for other ROW routes).

It is probable, however, that there would be a larger number of isolated segments
with congressional action than without.
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KEY FEASIBILITY ISSUES

Issue

Feasibility
Without
Congressional With
Action Congressional Acticn

Can backbone ROW
continuity he obtained?

Can the carriers be
required to enhance the
systems?

Do the ROWs offer a
sufficient cost
advantage?

Wiil the carriers
find the proposed
economically attractive?

Very doubtful

Yes, although voluntary
agreement among states
on uniform standard
will be difficult

In general, ves;
but subject to
wide variation

In some, but not
all, markets

Very likely if tied to
federal highway aid or
if power of eminent
domain exercised

Very likely if tied to
federal highway aid

Yes if power of eminent
demain is exercised

In general, yes; but
subject to wide
variation

In some, but not all,
markets

ADDITIONAL FEDERAL OPTIONS FOR OBTAINING
HARDENED FIBER-OPTICS BACKBONE

Qur analysis has led us to conclude that a full hardened backbone
using the proposed barter concept is unlikely. However, if the federal
government is interested in obtaining a backbone, the following options

are available.

s Pursue the barter concept, see what the results are after a year
or two, and then fill in any gaps. Potentially, gaps could be
filled in by (a) directly subsidizing the incremental cosl of hard-
ening on planned but not-yet-built commercial routes {using
either Interstate or non-Interstate ROW) or (b) constructing

hardened government-owned segments.

* Alternatively, the idea of using Interstate ROW could be
dropped altogether in faver of directly subsidizing the harden-
ing of systems using non-Interstate ROWs, probably through
some combination of retrofitting in-place installations and
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incrementally hardening planned but not-yet-built fiber seg-
ments. Assuming a backbone could be pieced together from
planned but not-yet-built routes, the total cost of subsidy would
probably be on the order of $100 million (10,000 miles x $7000
per mile {baseline enhancement) x 1.50 contingency factor).
Another option, and one likely to be unpopular with the car-
riers, is to construct a federally owned backbone. Excluding
switches and local distribution, such a backbone would probably
cost on the order of $1 billion {10,000 miles x $60,000 per mile
{baseline enhancement) x 1.70 contingency factor). However,
part of these initial costs would be offset by reduced annual
expenses for purchased telecommunication services.

Finally, the federal government could encourage voluntary
hardening by giving preferential treatment in the awarding of
telecommunications services contracts to carriers whose net-
works (or portions thereof) are constructed to certain minimum
standards.



Appendix A

BACKGROUND ON NCS AND FHWA

NCS

Most of the following material has been taken verbatim from the
brochure entitled National Communications System: Organization and
Functions, prepared by the Office of the Manager, National Communi-
cations System, Washington, D.C., August 1, 1983,

Establishment

The National Communications System was established on August
21, 1963, by Presidential Memorandum to the Heads of all Depart-
ments and Agencies, entitled “Establishment of the National Commun-
ications System.” The NCS is a confederation in which federal depart-
ments and agencies participate with their telecommunications assets to
provide essential communication services for the federal government
under all conditions ranging from normal day-to-day situations to
national emergencies and international crises, including nuclear attack.
The principal assets of the NCS include telecommunications networks
of the Departments of State, Defense, Interior, Commerce, Energy, and
Transportation (which includes networks of the Federal Aviation
Administration and the U.S. Coast Guard), the Federal Emergency
Management Agency, the U.S. Information Agency, the National
Aeronautics and Space Administration, the General Services Adminis-
tration, and the Central Intelligence Agency.

The Concept: A Coherent National Telecommunications
System

The assets of the NCS member organizations comprise the bulk of
the long-distance telecommunications resources of the federal govern-
ment. Telecommunications facilities are planned, funded, and operated
by the parent agencies to satisfy their respective mission requirements;
however, through joint planning, standardization, and other coordi-
nated management activities of the NCS, they are available to satisfy
national requirements transcending those of the individual operating
agencies. The objective is to ensure that essential federal
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telecommunications resources are improved progressively and can be
interoperated so that the aggregate functions as a coherent system
under emergency conditions.

Organization

Executive Order 12472 (“Assignment of National Security and
Emergency Preparedness Telecommunications Functions”) designates
the Secretary of Defense to serve as the Executive Agent for the
National Communications System (see Fig. A.1). Functioning within
the guidance provided by the National Security Council, the Executive
Agent, NCS, is responsible for ensuring that unified operations and
technical planning are conducted to afford a highly effective and
responsive system to meet the needs of the federal government.

In turn, the Secretary of Defense has designated the Director of the
Defense Communications Agency (DCA) to serve as the Manager of
the NCS. In order to carry out the NCS management responsibilities,
an Office of the Manager, NCS, was established and is collocated with
the Headquarters of the Defense Communications Agency and receives
administrative and logistical support from the Defense Communica-
tions Agency.

The major functions delegated to the Manager, NCS, by the Execu-
tive Agent, NCS, include those pertaining to coordination, planning,
standards, test, and evaluation. Current funding for studies and
analyses is roughly $27 million. Personnel support for the office is pro-
vided by the federal departments and agencies of the confederation, i.e.,
individuals are detailed from their parent organizations to the NCS
staff for a minimum full-time duty tour of two years (current staffing is
approximately 80 people).

The operating agencies of the NCS play a central role in the formu-
lation of telecommunications policy and the solution of mutual prob-
lems by means of representation in NCS study groups, ad hoc commit-
tees, and permanent committees formed by the Manager, NCS.
Depending on the nature of the task, the operating agencies provide
personnel with the needed skills to serve on the working groups and
committees along with members of the Manager’s permanent staff.

There are two groups of representatives from the NCS member
agencies who perform continuous advisory and liaison functions. The
NCS operating agencies designate an individual to serve as the NCS
Principal to the Executive Agent, NCS. This group meets periodically
with the Manager, NCS, to review the status of NCS major projects
and activities and to discuss major telecommunications issues of
interest to the federal community. The second group consists of
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individuals designated by their agencies to serve as representatives to
the Manager, NCS, to provide day-to-day liaison with their respective
agencies. The representatives maintain close contact with the staff of
the Manager, NCS, serve on NCS working groups and committees, and
keep their respective NCS Principals informed of ongoing NCS activi-
ties,

FHWA

Organizationally, the FHWA is part of the Department of Transpor-
tation. The mission of the FHWA is to administer the federal-aid
highway program whose purpose is to construct and improve the
nation’s urban and rural highway systems.

Federal-Aid Systems: Mileage and Travel

Federal-aid systems are segments of state and local mileage eligible
for funding through the federal-aid highway program. The federal-aid
systems include 21.5 percent of total road and street mileage but carry
nearly 81 percent of total travel (see Table A.1).

Organization

The FHWA organizational structure is depicted in Fig. A.2.
Responsibility for developing Interstate ROW policy resides within the
Railroad, Utilities and Program Branch of the Office of Engineering of
the Associate Administrator for Engineering and Program Develop-
ment. Responsibility for the RAND contract lies within the Office of
the Secretary of Transportation (Telecommunications Division of the
Office of Management Systems of the Assistant Secretary for Adminis-
tration}.

Source of Funds

Expenditures on federal-aid highway programs are financed by the
Highway Trust Fund. The operation of the Trust Fund requires that
federal highway expenditures not exceed revenues. The sources of
Trust Fund receipts are shown in Table A.2. As shown, roughly 80
percent of receipts came from motor fuel taxes.
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Table A.1
FEDERAL-AID SYSTEMS: MILEAGE AND TRAVEL

System Rural Urban Total Percent
Mileage (Thousands)
Federal-aid
Interstate {arterials) 33 10 43 1.1
Primary (arterials) 228 31 257 6.6
Urban {arterials & collectors} — 137 137 35
Secondary (collectors) 398 — 398 10.3
Total 637 178 835 21.5
Non-federal aid 2,661 484 3,045 78.5
Total 3,218 662 3,880 100.0
Yehicle-Miles of Travel {(Billions)
Federal-aid
Interstate (arterials) 145 191 336 20.4
Primary {arterials) 270 213 483 29.3
Utrban (arterials & collectors) — 360 360 218
Secondary (collectors) 148 — 148 9.0
Total 563 764 1,327 80.5
Non-federal aid 138 184 322 19.5
Total T01 948 1,649 100.0

SOURCE: Our Nation’s Highways: Selected Facts and Figures,
U.S. Department of Transportation (FHWA, Office of Highway
Planning), HHP-41/7-85 {356M)/E, 1985, p. 5.

Federal Aid Highway Program Authorization

As indicated in Table A.3, roughly 80 percent of federal aid is for
road construction and rehabilitation (the two Interstate programs and
the primary, secondary, and urhan programs}.
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Table A.2
HIGHWAY TRUST FUND RECEIPTS
{FY1984)
Source Receipts ($1000) Percent
Motor fuel $10,405,049% 80.9
Gasoline (8,622,580} (67.0)
Gasohol (152,241} (1.2)
Diesel and other (1,630,228) (12.7)
Trucks and trailers 864,823 8.7
Tires 319,748 2.5
Tubes 8,052 0.1
Tread rubber 3,802 0.0b
Heavy truck use 179,665 14
Truck parts & accessories —-28,358° (0.2)
Lubricating oil -10,156°¢ (0.1}
Total 11,742,625 91.3
Interest earned 1,1 15,675d 8.7
Total receipts 12,858,300 100.0

SOURCE: Our Nation's Highways: Selected Facts

and Figures, 1985, p. 19.
alncludes transfers to mass transit account of
$1236 million
Less than 0.1 percent.
CCredits.
dIncludes $89 million credited to mass transit
account.

Table A.3
FEDERAL AID HIGHWAY PROGRAM
AUTHORIZATIONS
Millions of
Program Dollars
Interstate (initial construction) 4,000
Interstate 4R program® 2,400
Primary program 2,140
Secondary program 650
Urban program 800
Bridge replacement 1,650
Safety construction 390
Other 2,030
Total 14,060
SOURCE: America on the Move, 1984,

p. 6.
84R: resurfacing, restoring, rehabilitai-
ing, and reconstructing.
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Item 1

AASHTO Utility Accommodation Policy

INTRODUCTION

The Geometric Design Standards for the National System of In-
terstate and Defense Highways adopted by the American Associa-
tion of State Highway Officials on July 12, 1956, and accepted by
the Bureau of Public Roads on July 17, 1956, provide, in accor-
dance with Section 109 of Title 23, U.S. Code, Highways, 1958, for
control of access on all sections of the Interstate System. These
provisions were established to provide for the maximum degree of
safety and to preserve the traffic-carrying capacity, both of which
are warranted by the large public fund investment in the facility.
There are also other freeways with similar control of access
features which are not part of the Interstate System.

Control of access can be materially affected by the extent and
manner in which public utilities cress or otherwise occupy the
highway right-of-way. The highway agencies have various degrees
of authority to develop and maintain control of access and to
regulate utilities, generally through their authority to designate
and to control the use made of right-of-way acquired for public
highways, including those of all freeways. Their authorities de-
pend upon State laws or regulations. These laws and regulations
differ in the several States and may be different in a State for
highways utilizing existing right-of-way and for highways on new
location for which right-of-way is to be acquired. A State may also
have separate laws and regulations different from those applicable
statewide, for highways on right-of-way subject to jurisdiction of a
local government such as that of a large city.

In order to carry out the intent of Title 23, U.S. Code, & uniform
policy is needed to establish the conditions under which public and
private utilities may be accommodated on the freeway right-of-
way. The following statements constitute such a policy. While the
policy has as its primary purpose increasing and maintaining
highway safety and function to the maximum and insuring unifor-
mity of utility treatment among the States, it recognizes the
public interest in avoiding unnecessary and costly operation of
public utility organizations. The policy applies to all highways
with full control of access, regardiess of system. Also, it has value
as a guide for all highways with partial control of access. The
policy can be applied in most States by existing authority. Those
States in which laws will not permit the application of this policy
in its entirety should strive for uniformity through the enactment
of appropriate legislation.
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It is not the intent of this policy to impose restrictions on the
future installations of utility crossings to the extent that would
obstruct the development of expanding areas adjacent to the
freeways.

This policy makes no reference to reimbursement to utility
owners for the cost of adjusting or installing utilities on freeways.
Reimbursement is subject to State laws.

It is the intent of this policy to establish procedures whereby the
individual State highway authorities may uniformly administer the
same,

STATEMENT OF POLICY

1. Utilities to Which Policy Applies

The principles set forth in this policy apply to all public and
private utilities including but not limited to communication, elee-
tric power, water, gas, oil, petroleum products, steam, sewer,
drainage, irrigation, and similar facilities. Such utilities may in-
volve construction and maintenance of underground, surface or
overhead facilities, either singly or in combination.

This policy shall apply to utilities located within public freeway
right-of-way,

This policy does not apply to utility lines for servicing facilities
required for operating the freeway.

2. New Utility Installations Along Freeways

New utilities will not be permitted to be installed longitudinally
within the control of access lines of any freeway, except that in
special cases such installations may be permitted under strictly
controlled conditions. However, in each such case the utility owner
must show that:

A. The accommodation will not adversely affect the safety,
design, construction, operation, maintenance or stability of
the freeway;

B. The accommodation will not be constructed and/or serviced
by direct access from the thru traffic roadways or connecting
ramps;

C. The accommodation will not interfere with or impair the pres-
ent use or future expansion of the freeway; and,

D. Any alternative location would be contrary to the public in-
terest. This determination would include an evaluation of the
direct and indirect environmental and economic effects which
would result, from the disapproval of the use of such right-of-
way for the accommodation of such utility.



3. Existing Utilities Along Proposed Freeways.

Where an utility already exists within the proposed right-of-way
of a freeway and it can be serviced, maintained and operated
without access from the through traffic roadways or ramps, it may
remain as long as it does not adversely affect the safety, design,
construction, operation, maintenance or stability of the freeway.
Otherwise, it must be relocated.

4. Major Valley Crossings

Where a freeway crosses a major valley or river on an existing
structure, any utility carried by said structure at the time the
highway route is improved may continue to be so carried when
relocation of the utility would be very costly and provided the ultil-
ity can be serviced without interference with road users.

Expansicn of a utility carried by an existing structure across a
major valley or river may be permitted provided the utility can be
installed and serviced without interference with road users.

A new utility will not be permitted to be installed on a structure
across a major valley or river at and after the time the highway
route is improved, except for special cases as covered by Item 2.

5. Utilities Crossing Freeways

New utility installations and adjustments or relocations of ex-
isting utilites may be permitted to cross a freeway. To the extent
feasible and practicable they should cross on a line generally nor-
mal to the freeway alignment and preferably under the freeway.

5(A) Utilities Along Roads or Streets Crossing Freeways

Where a utility follows a crossroad or street which is carried over
or under a freeway, provision should be made for the utility to cross
the freeway on the locations of the crossroad or street in such man-
ner that the utility can be serviced without access from the
through-traffic roadways or ramps. Generally the utilities are to be
located within the right-of-way of the crossroad or street, existing
or relocated, and may cross over or under the freeway or be carried
on or through the highway grade separation structure, provided in-
stallation and servicing thereof can be accomplished without access
from the through-traffic roadways or ramps. Where distinct advan-
tage and appreciable cost saving is effected by locating the utilities
outside the right-of-way of the crossroad or street they may be so
located, in which case they shall be located and treated in the same
manner as utility lines crossing the freeway at points removed from
grade separation structures as in (B} and {C) which follow.
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5(B) Overhead Utility Croesings

Overhead utility lines cressing a freeway at points removed from
grade separation structures, or those crossing near a grade separa-
tion but not within the right-of-way of a crossroad or street, in
general, should be adjusted so that supporting structures are
located cutside the outer edges of through-traffic roadway side
slopes and preferably outside the control access lines, In any case
supporting poles shall not be placed within the appropriate clear
zone as designated in the current edition of the AASHTO publica-
tion “Guide for Selecting, Locating and Designing Traffic Bar-
riers.”” Supporting poles may be placed in medians of sufficient
width to provide the above referenced clear zone from the edges of
both roadways. If additional lanes are planned, the clear zone shall
be determined from the ultimate edges of the roadway. Where
right-of-way lines and control of access lines are not one and the
same, as where frontage roads are provided, supporting poles may
be located in the area between them. In extracrdinary cases where
such spanning of the roadways is not feasible, consideration may
be given to conversion to underground facilities to cross the
freeway.

At interchange areas, in general, support for overhead utilities
should be permitted only where all of the following conditions are
met: (a) the above indicated clear zone is provided with respect to
the freeway through-traffic lanes, (b) the appropriate clear zone
from edge of ramp is provided as designated in the above referenced
AASHTO "“Guide for Selecting, Locating and Designing Traffic
Barriers,” {c) essential sight distance is not impaired, and (d) the
conditions of Item 7, *‘Access for Servicing Utilities,”” are satisfied.

The vertical clearance to overhead utility lines crossing freeways
shall be determined by the State but in no case shall be less than
the clearance required by the National Electrical Safety Code, ANSI
C2, Institute of Electrical and Electronics Engineers, Inc.

5(C) Underground Utility Crossings

Utilities crossing underground below the freeways shall be of
durable materials and sc installed as to virtually preclude any
necessity for disturbing the roadways to perform maintenance or
expansion operations. The design and types of materials shall con-
form with appropriate governmental codes and specifications.

Manholes and other points of access to underground utilities may
be permitted within the right-of-way of a freeway only when they
are located beyond the shoulders of the through-traffic roadways or
ramps as planned for later widening, if any, and only where they
can be serviced or maintained without access from the through-
traffic roadways or ramps.



5D) Irrigation Ditches and Water Canals

Except for necessary crossings, water canals and irrigation ditches
should be excluded from the right-of-way of freeways, except for
special cases as covered by Item 2. Crossings may be made by
underground siphon, or through culverts, or bridges as appropriate
to the size of canal, topographic conditions, and highway safety
aspects. In general, locations and structures are to be designed in
the same manner as are facilities for natural transverse drainage.

All access and egress for servicing or patrolling such facilities
shall be from outside the control of access lines. Ditch-walkers or
ditch-riders shall not be permitted to indiscriminately cross the
freeway at grade. Under appropriate traffic control arrangements,
special ditch cleaning equipment may be permitted to cross in
those cases where considerable extra travel distance would other-
wise be required to utilize grade separation structures.

5(E) Provisions for Expansion of Utilities

When existing utilities are relocated or adjusted in conjunction
with construction of a freeway, provision may be made for known
and planned expansion of the utility facilities, particularly those
underground. They should be planned to avoid interference with
traffic at some future date when additional or new overhead or
underground lines are installed.

6. Utilities in Vehicular Tunnels

As a general rule utilities will not be permitted to occupy vehicu-
lar tunnels on freeways on new location, except in special cases as
covered by Item 2.

Utilities which transport a hazardous material shall not be al-
lowed in a vehicular tunnel under any circumstances.

Where a utility occupies space in an existing vehicular tunnel
that is converted to a freeway, relocation of the utility may not be
required. Utilities which have not previously occupied an existing
vehicular tunnel that is incorporated in a freeway will not be per-
mitted therein, except in special cases as covered by Item 2.

7. Access for Servicing Utilities

Access for servicing a utility along or across a freeway should be
limited to access via {a) frontage roads where provided, (b} nearby or
adjacent public roads and streets, or (¢} trails aleng or near the
highway right-of-way lines, connecting only to an intersecting road,
from any one or all of which entry may be made to the outer portion
of the freeway right-of-way.
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In those special cases, where utility supports, manholes, or other
appurtenances are located in medians or interchange areas, access
to them from through-traffic roadways or ramps may be permitted
but only by permits issued by the highway agency to the utility
owner setting forth the conditions for policing and other controls to
protect highway users,

Where utilities are located outside the control of access line and
where such utilities may require maintenance from within the
freeway right-of-way, a permit must be obtained from the highway
agency.

Advance arrangements should also be made between the utility
and the highway agency for emergency maintenance procedures.

8. Construction and Location Details

The highway agency which constructs or maintains freeways has
the right to review and approve the location and design of all utility
installations and adjustments affecting the highway and issue per-
mits for the contemplated work.

9. Manner of Making Utility Installations and Adjustments

In general, utility installations and adjustments are to be made
with due consideration to highway and utility costs and in a man-
ner that will provide maximum safety to the highway users, will
cause the least possible interference with the highway facility and
its operation, and will not increase the diffculty of or cost of
maintenance of the highway.

SOURCE: Pages 2 through 7 of pamphlet, A Policy on the Accommaodation of Utilities
Within Freeway Right-of-Way, available through AASHTO, Suite 225, 444 North Capitol
Street, N'W., Washington, D.C. 20001.
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Item 2

23 CFR 645, Subpart B: Accommodation of Utilities

AUTRORITY: 23 U.5.C. 109, 116 23 CFR
1.23 and 1.27; 48 CFR 1.48(b); E.O. 11990, 42
FR 26961 (May 24, 197D,

Sovrce: 50 FR 20354, May 13, 1985, unless
otherwise noted.

8 645.201 Purpose.

To prescribe policies and procedures
for accommodating utility facilities
and private lines on the right-of-way
of Federal-ald or direct Federal high-
way projects.

§645.203 Applicability.

This subpart applies to:

(a) New utility installations within
the right-of-way of Federal-aid or
direct Federa] highway projects,

(h) Existing utllity facilities which
are to be retained, relocated, or adjust-
ed within the right-of-way of active
projects under development or con-
struction when Federal-aid or direct
Federal highway funds are either
being or have been used on the in-
volved highway facility. When existing
uttlity installations are to remain in
piace without adjustments on such
projects the highway agency and utili-
ty are to enter intc an appropriate
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agreement as discussed in § 645.213 of
this part,

(c) Existing utility facilities which
are to be adjusted or relocated under
the provisions of § 645.209(k), ahd

(d) Private lines which may be per-
mitted to cross the right-of-way of a
Federal-aid or direct Federal highway
project pursuant to State law and reg-
ulations and the provisions of this sub-
part. Longitudinal use of such right-
of-way by private lines is to be han-
dled under the provisions of 23 CFR
1.23¢c).

§645.205 Policy.

(a) Pursuant to the provisions of 23
CFR 1.23, it is in the public interest
for utility facilities to be accommodat-
ed on the right-of-way of a Federal-aid
or direct Federal highway project
when such use and cccupancy of the
highway right-of-way do not adversely
affect highway or traffic safety, or
otherwise impair the highway or its
aesthetic gquality, and do not conflict
with the provisions of Federal, State
or local laws or regulations.

(b} The manner is which utilities
cross or otherwise occupy the right-of-
way of a direct Federal or Federal-aid
highway project can materially affect
the highway, its safe operation, aes-
thetic quality, and maintenance.
Therefore, it is necessary that such
use and occupancy, where authorized,
be regulated by highway agencies in a
manner which preserves the oper-
ational safety and the functional and
aesthetic quality of the highway facili-
ty. This subpart shall not be construed
to alter the basic legal authority of
utilities to install their facilities on
public highways pursuant to law or
franchise and reasonable regulation by
highway agencies with respect to loca-
tion and manner of instaliation.

{¢) When utilities cross or otherwise
occupy the right-of-way of a direct
Federal or Federal-aid highway
project on Federal lands, and when
the right-of-way grant is for highway
purposes only, the utility must also
obtain and comply with the terms of a
right-of-way or other occupancy
permit for the Federal ageney having
jurisdiction pver the underlying land.

23 CFR Ch, | (4-1-86 Edition)

§ §45.207 Deflinitions.

For the purpeose of this regulation,
the following definitions shall apply:

(a) dAesthetic qualify—-those desirable
characteristics in the appearance of
the highway and its envirenment,
such as harmony between or blending
of natural and manufactured objects
in the environment, continuity of
visual form without distracting inter-
ruptions, and simplicity of designs
which are desirably [functional in
shape but without clutter.

(b)) Clear recovery area—that portion
of the roadside, within the highway
right-of-way as established by the
highway agency. free of nontraversa-
ble hazards and fixed objects. The
purpose of such areas is to provide
drivers of errant vehicles which leave
the traveled portion of the roadway a
reasonable opportunity to stop safely
or otherwise regain control of the ve-
higle. The clear recovery area may
vary with the type of highway, terrain
traversed, and road geometric and op-
erating conditions, The American As-
sociation of State Highway and Trans-
portation Officials (AASHTO) “Guide
for Selecting, Locating, and Designing
Traffic Barriers,” 1977, should be used
as a guide for establishing clear recov-
ery areas for various types of high-
ways and operating conditions. (This
publieation is Incorporated by refer.
ence and is on file at the Office of the
Federal Reglster in Washington, D.C.
It is available for inspection from the
FHWA Washington Headgquarters and
aill FHWA Division and Regional Of-
fices as prescribed in 49 CFR Part 7,
Appendix D. Copies of current
AASHTOQ publications are available
for purchase from the American Asso-
ciation of State Highway and Trans-
portation Officials, Suite 225, 444
North Capitol Sireet, NW., Washing-
ton, D.C. 20001,)

(¢} Clear roadside policy—that
policy employed by a highway agency
to provide a clear recovery area in
order to Increase safety, improve traf-
fic operations, and enhance the aes-
thetic quality of highways by design-
ing, constructing and maintaining
highway roadsides as wide, flat, and
rounded as practicai and as free as
practical from natural or manufac-
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tured hazards such as trees, drainage
structures, nonyielding sign supports,
highway lighting supports, and utility
poles and other ground-mounted
structures, The policy should address
the removal of roadside obstacles
which are likeiy to be associated with
accident or injury to the highway
user, or when such obstacles are essen-
tial, the poliey should provide for ap-
propriate countermeasures to reduce
hazards. Countermeasures include
placing utility facilities at locations
which protect out-of-control vehicles,
using breakaway features, using
impact attenuation devices, or shield-
ing. In all cases full consideration
shall be given to sound engineering
principles and economic factors.

(d) Direct Federal highway projects—
those active or completed highway
projects such as projects under the
Federal Lands Highways Program
which are under the direct administra-
tion of the Federal Highway Adminis-
tration (FHWA)

(e) Federal-aid highway projects—
those active or completed highway
projects administered by or through a
State highway agency which involve
or have involved the use of Federal-aid
highway fund. for the development,
acquisition of right-of-way, construc-
tion or improvement of the highwsay
or related facilities, including highway
beautification projects under 23 U.S.C.
319, Landscaping and Scenic Enhance-
ment.

(f) Freeway—a divided arterial high-
way with full control of access.

(g} Highway agency—that depart-
ment, agency, commission, board, or
official of any State or political subdi-
vision thereof, charged by its law with
the responsibillty for highway admin-
istration.

th) Highway—any public way for ve-
hicular travel, including the entire
area within the right-of-way and relat.-
ed facilities constructed or improved
in whole or in part with Federal-aid or
direct Federal highway funds.

(1) Private lines—privately owned fa-
cilities which convey or transmit the
commodities outlined In paragraph
{m) of this section, but devoted exclu-
sively to private use.

{j) Right-of-way—real property., or
interests therein., acquired, dedicated
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or reserved for the construction, oper-
ation, and maintenance of a highway
in which Federal-aid or direct Federai
highway funds are or have been in-
volved in any stage of development.
Lands acquired under 23 U.S.C. 319
shall be considered to be highway
right-of-way.

{k) State highway agency—the high-
way agency of one of the 50 States,
the District of Columbia, or Puerto
Rico.

(I Use and occupancy agreement—
the document (written agreement or
permit) by which the highway agency
approves the use and occupancy of
highway right-of-way by utility facili-
ties or private lines.

(m) Utility facilily—privately, pub-
licly or cooperatively owned line, facil-
ity, or system for producing, transmit-
ting, or distributing communications,
cable television, power, electricity,
light, heat, gas, oil, crude products,
water, steam, waste, storm water not
connected with highway drainage, or
any other similar commodity, includ-
ing any fire or poilce signal system or
street lighting system, which directly
or indirectly serves the public. The
term utility shall also mean the utility
company inclusive of any wholly
owned or controlled subsidiary.

§645.209 General requirements,

(a) Safety. Highway safety and traf-
flc safety are of paramount, but not of
sole, importance when accormmodating
utility facilitles within highway right-
of-way. Utilities provide an essentijal
public service to the general public.
Traditionally, as a matter of sound
economic public pelicy and law, utili-
ties have used public road right-of-way
for transmitting and distributing their
services. However, due to the nature
and volume of highway traffic, the
effect of such joint use on the travel-
ing pubilc must be carefully consid-
ered by highway agencies before ap-
proval of utllity use of the right-of-
way of Federal-aid or direct Federal
highway projects s given. Adijust-
ments in the operating characteristics
of the utility or the highway or other
spectal efforts may be necessary to in-
crease the compatibility of utility-
highway joint use. The possibility of
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this joint use should be a consider-
ation in estabiishing right-of-way re-
quirements for highway projects. In
any event, the design, location, and
manner in which utilities use and
cccupy the right-of-way of Federal-aid
or direct Federal highway projects
must conform to the clear roadside
policies for the highway involved and
otherwise provide for a safe traveling
environment as reqguired by 23 US.C.
109 (1)

(h) New above ground installations.
On Pederal-aid or direct Federal high-
way projects, new above ground utility
installations, where permitted, shall
be located as far from the traveled
way as possible, preferably along the
right-of-way line. No new above
ground utility installations are to be
allowed within the established clear
recovery of the highway unless a de-
termination has been made by the
highway agency that placement un-
derground is not technically feasible
or is unreasonably costly and there are
no feasible alternate locations. In ex-
ceptional situations when it is essen-
tial to locate such above ground utility
facilities within the established clear
recovery area of the highway, appro-
priate countermeasu~cs to reduce haz.
ards shall be used. Countermeasures
include placing utility facilities at lo-
cations which protect or minimize ex-
posure to out-cof-control vehicles, using
breakaway features, using impact at-
tenuation devices, using delineation, or
shielding.

(c} Installations within freeways.
Since the preservation of the control
of access feature of freeways is essen-
tial to the safe and efficient use of
such highways, longitudinal utility use
of freeway right-of-way within the
access control lines will not be permit-
ted unless such use is elearly justified
due to special and unigue circum-
stances and when denial of such use
would result in undue or exceptionsal
hardship on utility consumers or
others. Utility installations on freeway
right-of-way shail conform to the pro-
visions of the AASHTO publication,
“A Policy on the Accommodstion of
Utilities Within Freeway Right-of-
Way,” 1982, except as modified herein.
(This publication is incorporated hy
reference and is on {ile at the Office of

23 CFR Ch. | (4-1-86 Edition)

the Federal Register in Washington,
D.C. It is available for inspection from
the FHWA Washington Headquarters
and all FHWA Division and Regional
Offices as prescribed in 49 CFR Part 7,
Appendix D. Copies of current
AASHTO publications are available
for purchase from the American Asso-
ciation of State Highway and Trans-
portation Officials, Suite 225, 444
North Capitol Street, NW., Washing-
ton, D.C. 20001.) New utilities will not
be permitted to be installed longitudi-
nally within the aceess control lines of
a Federal-aid freeway except (1) for
those instances warranted under the
provisions of 23 U.S.C. 109 (I} (B)
and (C) to mitigate damage to agricul-
tural lands, provided (a) there is ade-
quate right-of-way available which is
not needed for planned highway ex-
pansion, and {b) such use does not ad-
versely affect highway safety, high-
way operations or otherwise impair
the highway, its aesthetic quality, or
its maintenance, and (e) it can be
shown that the installation on the
freeway right-of-way is the most feasi-
ble and prudent location avaiiabie; or
(2) for those special cases warranted
under Item 2, New Utility Installations
Along Freeways, of the aforemen-
tioned AASHTOC policy. However, in
applying the criteris of Item 2 of the
AASHTO policy, the FHWA may
allow utility facilities to be located
within interchange areas and may
allow construction and/or servicing of
such facilities from the through road-
ways or ramps provided conditions A,
C. and I of Item 2 are satisfied and
provided such access is by permits
issued by the highway agency to the
utility owner setting forth the condi-
tions for policing and other controls to
protect highway users. When longitu-
dinal installations are proposed within
existing access control lines. a utility
strip shail be established by locating a
utility access control line between the
proposed utility facility and the
through roadway and ramps. Existing
fences should be retained and, except
along sections of freeways having
frontage roads, planned fences should
be located at the freeway right-of-way
line. Nothing in this part shall be con-
strued as prohibiting a highway
agency {rom adopting a more restric-
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tive policy than that contained herein
with regard to longitudinal utility in-
stallations aleng freeway right-of-way
and access for constructing and/or
servicing such installations.

(dy Uniform policies and procedures.
For a highway agency to fulfill its re-
sponsibilities to control utility use of
Federal-aid highway  right-of-way
within the State and its political sub-
divisions, it must exercise or cause to
be exercised, adequate regulation over
such use and occupancy through the
establishment and enforcement of rea-
sonably uniform policies and proce-
dures for utility accommodation.

(e) Privale lines. Because there are
circumstances when private lines may
be allowed to cross or otherwise
occupy the right-of-way of Federai-aid
projects, highway agencies shall estab-
lish uniform policies for properly con-
trolling such permitted use. When per-
mitted, private lines must conform to
the provisions of this part and the pro-
visions of 23 CFR 1.23(c) for longitudi-
nal installations.

(f) Direct Federal highway projects.
On direct Federal highway projects,
the FHWA will apply, or cause {0 be
applied, utility and private line accom-
modation policies similar to those re-
quired on  Pederal-aid highway
projects. When appropriate, agree-
ments will be entered into between the
FHWA and the highway agency or
other government agencles to ensure
adequate control and regulation of use
by utilities and private lines of the
right-of-way on direct Federal high-
way projects.

() Projects where state lacks quthor-
ify. On Federal-ald highway projects
where the State highway agency does
not have legal authority to reguiate
highway use by utilities and private
lines, the State highway agency must
enter into formal agreements with
those local officials who have such au-
thority. The agreements must provide
for a degree of protection to the high-
way atb least equal to the protection
provided by the State highway agen-
cy’'s utility accommodation policy ap-
proved under the provisions of
§ 645.215(b) of this part. The project
agreement between the State highway
agency and the FHWA on all such
Federal-ald highway projects shall
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contain & special provision incorporat-
ing the forrmal agreements with the re.
sponsible local officials.

(h) Scenic areas. New utility installa-
tions. including those needed for high-
way purposes, such as for highway
lighting or to serve a weigh station,
rest area or recreation area, are not
permitted on highway right-of-way or
other lands which are acquired or im-
proved with Federal-aid or direct Fed-
eral highway funds and are located
within or adjacent to areas of scenic
enhancement and natural beauty.
Such areas include public park and
recreational iands, wildlife and water-
fowl refuges, historic sites as describeg
in 23 U.S.C. 138, scenic strips. over-
locks, rest areas and landscaped areas.
The State highway agency may permit
exceptions provided the following con-
ditions are met.

(1) New underground or aerial in-
stallattions may be permitted only
when they do not require extensive re-
moval or alteration of trees or terrain
features visible to the highway user or
impalr the aesthetic quality of the
lands being traversed.

(2} Aerial installations may be per-
mitted only when:

(1) Other locations are not available
or are unusually difficult and costly,
or are less desirable from the stand-
point of aesthetic quality,

(i) placement underground is not
technically {eastble or Is unreasonabily
costly, and

{H) the proposed installation will be
made at a location, and will employ
suitable designs and materials. which
give the greatest welght to the aes-
thetic qusalities of the ares being tra-
versed. Suitable designs include, but
are not limited to, self-supporting arm-
less, single-pole construction with ver-
tical confilguration of conductors and
cable.

(3) For new utiility instailations
within freeways, the provisions of
paragraph (¢) of this section must also
be satisfled.

(1) Joint use agreements, When the
utility has a compensable interest in
the land occupied by Its facilities and
such land [s to be jointly occupied and
used for highway and utility purposes,
the highway agency and utility shall
agree in writing as to the obligations



130

§ 645.211

and responsibilities of each party.
Such joint-use agreements shall incor-
porate the conditions of occupancy for
each party, including the rights vested
in the highway agency and the rights
and privileges retained by the utility.
In any event, the interest toc be ac-
quired by or vested in the highway
agency in any portion of the right-of-
way of a Federal-aid or direct Federal
highway project to be vacated, used or
occupied by utilities or private lines,
shall be adequate for the construction,
safe operation, and maintenance of
the highway project.

(j} Traffic control plan. Whenever a
utility installation, adjustment or
meintenance activity will affeet the
movement of traffic or traffic safety,
the utiiity shail impiement a traffic
control plan and utilize traffic control
devices as necessary te ensure the safe
and expeditious movement of traffic
around the work site and the safety of
the utility work force in accordance
with procedures established by the
highway agency. The traffic control
pian and the appiication of traffic con-
trol devices shall conform to the
standards set forth in the “Manual on
Uniform Traffic Control Devices”
(MUTCD) and 23 CFR Part 630, Sub-
part J. (This publication is incorporat-
ed by reference and is on file at the
Qffice of the Federal Register in
Washington, D.C. It is availabie for in-
spection and copying from the FHWA
Washington Headquarters and all
FHWA Division and Regional Offices
as prescribed in 49 CFR, Part 7, Appen-
dix D.)

(k} Corrective measures. When the
highway agency determines that exist-
ing utility facilities are likely to be as-
sociated with injury or accident to the
highway user, as indicated by accident
history or safety studies, the highway
agency shall initiate or cause to be ini-
tiated in eonsultation with the affect-
ed utilities, corrective measures to pro-
vide for a safer traffic environment.
The corrective measures may include
changes to utility or highway faecilities
and should be prioritized to maximum
salety benefits in the most cost-effec-
tive manner. The scheduling of utiiity
safety improvements should take into
consideration planned utility replace-
ment or upgrading schedules, accident

23 CFR Ch. 1 (4-1-86 Edition)

potential, and the availability of re-
sources. It is expected that the re-
quirements of this paragraph will
resudt in an orderly and positive proc-
ess to address the identified utility
hazard problems in 2 timely and rea.
sonable manner with due regard to the
effect of the corrective measures on
both the utility consumer and the
road user. The type of corrective
measures are not prescribed. Any re.
quests received involving Federal par-
ticipation in the cost of adjusting or
relocating utility facilities pursuant to
this paragrpah shall be subject to the
provisions of 23 CFR Part 645, Sub-
part A, Utility Relocations, Adjust-
ments and Reimbursement, and 23
CFR Part 924, Highway Safety Im-
provement Program.

(1) Wetlands. The installation of pri-
vately owned lines or conduits on the
right-of-way of Federal-aid or direct
Pederal highway projects for the pur-
pose of draining adjacent wetlands
onto the highway right-of-way is con-
sidered to be inconsistent with Execu-
tive Order 11990, Protection of Wet-
lands, dated May 24, 1977, and shall be
prohibited.

§645.211 State highway agency accommo-
dation policies.

The FEHWA shall use the AASHTO
publica‘ions, “A Guide for Accommo-
dating Utilities Within Highway
Right-of-Way,” 1981, and “Guide for
Selecting, Locating and Designing
Traffic Barriers,” 1977, to assist in the
evajuation of adequacy of State high-
way agency utility accommodation
policies. (These publications are incor-
porated by reference and are on file at
the Office of the FPederal Register in
Washington, D.C. They are available
for inspection from the FHWA Wash-
ington Headquarters and all PHWA
Division and Regional Offices as pre-
scribed in 49 CFR Part 7, Appendix D.
Copies of current AASHTO publica-
tions are availabile for purchase from
the American Association of State
Highway and Transportation Offieials,
Suite 225, 444 North Capitol Street,
NW., Washington, D.C. 20001). As a
minimum, such policies shall make
adequate provisions with respect to
the following:
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(a) Utilities must be accommodated
and maintained in a manner which
will not impair the highway or ad-
versely affect highway or traffic
safety.

tb) Consideration shall be given to
the effect of utility installations in
regard to safety, aesthetic quality, and
the costs or difficulty of highway and
utility construction and maintenance.

(¢) The State highway agency’s
standards for regulating the use and
occupaney of highway right-of-way by
utilities must include, but are not lim-
ited to, the following:

(1) The horizontal and vertical loca-
tion requirements and clearances for
the various types of utilities must be
clearly stated. These must be adequate
to ensure compliance with the clear
roadside policies for the particular
highway invelved, '

¢2) The appiicable provisions of gov-
ernment or industry codes required by
law or regulation must be set forth or
appropriately referenced, inctuding
highway design standards or other
measures which the State highway
agency deems necessary to provide
adequate protection to the highway,
its safe operation, aesthetic quality,
and maintenance.

(3) Specifications for and methods of
installation; requirements for preser-
vation and restoration of highway fa-
cilities, appurtenances, and natural
features and vegetation on the right-
of-way; and limitations on the utility's
activities within the right-of-way in-
cluding installation within areas set
forth by §645.209(h) of this part
should be prescribed as necessary to
protect highway interests.

(4) Measures necessary to protect
traffic and its safe operation during
and after installation of facilities, In-
cluding control-of-access restrictions,
provisions for rerouting or detouring
traffic, {raffic control measures to be
employed, procedures for utility traf-
fic control plans, limitations cn vehicle
parking and materials storage, protec-
tion of open excavations, and the ke
must be provided.

{8) A State highway agency may
deny a utility’s request to occupy
highway right-of-way based on State
law, regulation, or ordinances or the
State highway agency's policy. Howev-
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er, in any case where the provisions of
this part are to be cited as the basis
for disapproving a utility's request to
use and occupy highway right-of-way,
measures must be provided to evaluate
the direct and indirect environmental
and economic effects of any loss of
productive agricultural land or any im-
pairment of the productivity of any
agricultural land that would resuit
from the disapproval. The environ-
mental and econemic effects on pro-
ductive agricultural land together
with the possible interference with or
impairment of the use of the highway
and the effect on highway safety must
be considered in the decision to disap-
prove any proposal by a utility to use
such highway right-of-way.

(d} Compliance with applicable State
laws and approved State highway
agency utility accommodation policies
must be assured. The responsibie
State highway agency's file must con-
tain evidence of the written arrange-
ments which set forth the terms under
which utility facliities are to cross or
otherwise occupy highway right-of-
way. All utility installations made on
highway right-of-way shall be subject
to written approval by the State high-
way agency. However, such approval
will not be required where so provided
in the use and cccupancy agreement
for such matters as utility [acility
maintenance, installation of service
connections on highways other than
freeways, Or emergency operations.

(The infarmation collection requirements in
paragraphs (&), (b) and (c) of this section
have been approved under OMB control
number 2135-0522; the information collec-
tlon requirements in paragraph (d) of this
section have been approved under OMB
contrel number 2125605143

8645213 Use and occupancy agreements
{permita).

The written arrangements, generaily
in the fortm of use and occupancy
agreemenis setting forth the terms
under which the utility is to cross or
otherwise occupy the highway right-
of-way, must include or incorporate by
reference:

(a} The highway agency standards
for accommodating utilities. Since all
of the standards wili not be applicabie
to each individual utility installation,
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the use and occupancy agreement
must, as a minimum, describe the re-
quirements for location, construction,
protection of traffic, maintenance,
access restriction, and any special con-
ditions applicable to each instalation.

(b} A general description of the size,
type. nature, and extent of the utility
facilities being located within the
highway right-of-way.

(¢) Adequate drawings or sketches
showing the existing and/or proposed
location of the utility facilities within
the highway right-of-way with respect
to the existing and/or planned high-
way improvements, the traveled way,
the right-of-way lines and, where ap-
plicable, the control of access lines and
approved access points.

{d) The extent of liability and re-
sponsibilities associated with future
adjustment of the utilities to accom-
modate highway improvements,

(e) The action to be taken in case of
nencompliance with the highway
agency's requirements,

{f) Other provisions as deemed nec-
essary to comply with laws and regula-
tions.

{The information collection requirements in
this section have been approved under OMB
control number 2125-0522)

§645.215 Approvals.

(a) Each State highway agency shall
submit a statement to the FHWA on
the authority of utilities to use and
occupy the right-of-way of State high-
ways, the State highway agency’s
power to regulate such use, and the
policies the State highway agency em-
ploys or proposes to employ for accom-
modating utilities within the right-of-
way Federal-aid highways under its ju-
risdiction. Statements previously sub-
mitted and approved by the FHWA
need not be resubmitted provided the
statement adequately addresses the re-
quirements of this part. When revi-
sions are deemed necessary the
changes te the previously approved
statement may be submitted separate-
ly to the FHWA for approval. The
State highway agency shall include
similar information on the use and oc-
cupancy of such highways by private
lines where permitted. The State shall
identify those areas, if any, of the
Federal-ald highway system within its

23 CFx Ch. ! (4-1.86 Edition)

borders where the State highwsa
agency is without legal authority o
regulate use by utilities. The state.
ment shall address the nature of the
formal agreements with local offictals
required by § 645.209(g> of this papt. it
is expected that the statements re.
quired by this part or necessary tevi.
sions to previously submitted ang ap-
proved statements will be submitted tgo
FHWA within 1 year of the effective
date of this regulation.

(p) Upon determination by the
FHWA that a State highway agency's
policies satisfy the provisions of 23
U.S.C. 109 and 116, and 23 CFR 1.23
and 1.27, and meet the requirernents
of this regulation, the FHWA may ap-
prove their use on Federal-aid high-
way projects in that State, b

(¢} Any changes, additions or dele.
tions the State highway agency pro-
poses to the approved pelicies are sub-
ject to FHWA approval.

(d) When a utility files a notice or
makes an individual application or re-
quest to a State highway agency to use
or occupy the right-of-way of a Feder-
al-aid highway project, the State high-
way agency is not required to submit
the matter to the FHWA for prior con-
currence, except under the following
circumstances:

(1) The propesed installation is not
in accordance with this regulation or
the State highway agency’s utility ac-
commodation policy approved by the
FHWA for use on Federal-aid highway
projects.

(2) Longitudinal instailations on
Federal-aid freeways involving special
case exceptions, as described in the
AASHTC publication, “A Poliey on
the Accommodation of Utilities
Within Freeway Right-of-Way,” 1982,
and § 645.209(¢c) of this part.

(3) Longitudinal installations of pri-
vate lines.

(&) The State highway agency's prac-
tices under the policies or agreements
approved under §645.215(h} of this
part shall be periodically reviewed by
the FHWA.

{The information coliection requirements in
paragraph {a} of this section have been ap-
proved under OMB control number 2125-
0514)
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Item 3

SASHTO Resolation

CONTROL QOF ACCESS ON INTERSTATE HIGHWAYS AND FREEWAYS

WHEREAS, certain owpers and users of fiber optics technology bave for
several years now been working to bring about changes in the policies
of State and Federal Transportation Organizatiops to permit the free
use of rights-of-way heretofore aquired for the National System of
Interstate & Defense Highways and other freeways, for the purpose of
installing fiber optic cables and other optical communication sysiems;
and

WHEREAS, such use of fully-controlled access bighway rights-of-way
by one type of utility to the exclusion of 21l others cannot in
fairness be justified; and

WHEREAS, such use of said rights-of-way would also in many ipstances
necessitate the owners and operators of such utilities having access
from the through traffic roadways &od ramps of interstate highways
and other freeways, thereby upnecessarily epndangering the traveling
public and defeating the original purposes of access control.

NOW THEREFORE BE 1T RESOLVED THAT SASHTO strongly supports the
existing "Policy on the Accommodation of Utilities Within Freeway
Right-of-Way' as currently approved and adopted by the American
Association of State Highway Officials and incorporated by reference
in Federal Highway Administration Policy & Procedure Wemorandum 30-4.1

BE IT FURTHER RESOLVEID THAT SASHETO opposes any relaxation in the
administration ©f current access control policies by the Federal
Highway Administration or by the State Highway Transportation
Organizations.

BE IT FURTHER RESOLVED THAT this resclution be submitted to the
Chairmen of the House Public Works apd Transportation Committee and
the Senate Environment and Public ¥Works Committee.

BE IT FURTHER RESOLVED THAT a copy of this resolution be submitted

to the Pelicy Committee of AASHTO, to the Federal Highway Adminisirato
and to the Head of the State Transportation Crganization in each of
the fifty States.

Adopted by SASHTO Board of Directors on September 15, 1985,
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AASHTO Survey

Department of Transportation

HIGHWAY DIVISION
TRANSPORTATION BUILDING, SALEM, OREGON 97310
ROAD DESIGN SECTION

in wpty Rater fo
Fil No

November 7, 1985 0RG

TO: AASHTO Poiicy Committee
Richard P. Braun, {hairman
Francis B. francois, Secretary

FROM: Duane 0. Christensen, Chairman
Fiber Optics Task Force

SUBJELT: Longitudinal Dccupancy of Freeways by Utilities

The AASHTQ Fiber Optics Task Force was organized by Leo J. Trombatore,
Chairman of the Starnding Committee on Highways, in September 1985 and
charged with the responsibility to:

1)  explore the need for a change in the AASHTO "Policy on
the Accommodation of Utilities within Freeway Right-of-Way.”

2)  develop recommendations for a potential change to the
present AASHTD Policy.

EXISTING PGLICIES

Requlations governing utilities on Federal-aid freeway rights-of-
way are contained in Federal Highway Administration Program Manual
£-6-3-2, “Accommodation of Utilities”, issued September 6, 7985.

This document, in turn, requires that all utility installations on
freeway right-of-way shall conform to the provisions of the publica-
tion, "A Policy on the Accommedation of Utilities within Freeway
Right-of-Way", published by the American Asscciation of State Highway
and Transportation Officials (AASHTO) in 1982.

FHPM €-6-3-2 states that, "Since the preservation of the contral of the
access feature of freeways is essential to the safe and efficient use
0f such highways, the longitudinal use of freeway right-of-way within
the access contrcl lines will not be permitted unless such use is
clearly justified due to special and urique c¢ircumstances and when
denial of such use would result in undue or exceptional hardship on
utility consumers or others.”

"Prior concurrence from FHWA is required for longitudinal installation
of utilities on Federal-aid freeways."

L e it



135

AASHTO Policy Committee
November 7, 1985
Page twe

Among the provisions included within the AASHTO policy are the follow-
ing: "New utilities will not be permitied to be installed Tongitudinally
within the control-of-access lines of any freeway, except that in special
cases such installations may be permitted under strictly controlled
conditions. However, in each case the utility owner must show that:

A. The accommodation will not adversely affect the safety,
design, construction, operation, maintenance or stability
of the freeway:

B. The accommodation will not be constructed and/or serviced
by direct access from the thru traffic roadways or
connecting ramps;

C. The accommodation will not interfere with or impair the
present use or future expansion of the freeway; and,

D. Any aiternative location would be contrary to public interest.
This determination would include an evaluation of the direct
and indirect envirommental and economic effects which would
result from the disapproval of the use of such right of way
for the accommodation of such utility."

“Where an utility already exists within the proposed right-of-way of

a freeway and it can be serviced, maintained and operated without access
from the through traffic roadways or ramps, it may remain as long as it
does not adversely affect the safety, design, construction, operation,
maintenance or stability of the freeway. Otherwise it must be relocated."

From the present policies of the Federal Highway Administration and the
American Association of State Highway Officials the intent is clear:
fongitudinal utility installations should not be permitted within the
control-of-access limits of freeways except for special cases where such
installations may be permitted under strictly controlled conditions.

The FHWA utility accommodation policy has provided the vehicle by which
twa types of longitudinal utility installations can occur:

1} Short runs in new freeways in cases where extreme hardship
is demonstrated.

2} Those special cases warranted under item 2, New Utility
Installations Along Freeways, as defined in the AASHTO
policy. These installations being within a utflity strip
lacated alang the outer barder of the existing freewday right
of way.

Utility companies and public utility agencies seeking to instali
facilities within freeway rights-of-way have found varying inter-
pretations of the utility accommodation policies by states. Some
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states recognize the need of flexibility allowing utilities to accupy
freeway rights-of-way for short distances when other alternatives are
unfeasible. Many state Taws prohibit utilities from freeway rights-
of-way altogether.

As a general rule, the Federal Highway Administration has been opposed
to utilities being placed longitudinally on freeway rights-of-way.

NEED FOR REVIZWING CURRENT AASHTQ POLICY

As time goes on and conditions change, there is always a need to step
back and take a look at past policies. The time has come to review the
policy on the location of utilities within freeway rights-of-way.

The publi¢ may benefit from joint occupancy by utilities: undisturbed
land is preserved; freeways may provide the most direct route for
intercity-interstate transmission; the protected environment between
freeway access cffers security to utility lifelines from third party
damage; and, because of favorable grade and alignment, freeways may
provide the most economicat corridors for utilities to construct trans-
missian Tines. The savings realized by utilities on joint use of freeway
rights-of-way benefit utility customers who are, in most cases, the same
general public using the freeway.

Underground communication cables appear to be the most compatible for
freeways and reguire the least right-of-way width. Sanitary and storm
sewers and water lines generally regquire wider rights-of-way, and
above-ground support facilities are generally spaced more closely than
communication repeater stations. Support structures for aerial communi-
cation cables can become safety hazards to freeway motorists if not
properly protected. Petroleum and natural gas pipelines, while located
underground, have inherent fire and explosion potentiais.

Aerial power transnission cables, being potentially dangercus and
located continuously above-ground, appear to be the least compatible
for freeway cperations,

Many states have recently been approached by the fiber-optics communi-
cation field to utilize interstate freeway rights-of-way for their
instaliations. This requires a consistent and uniform answer.

An even more pressing need to review the AASHTC policy has been presented
recently. The Natjonal Communication System has engaged the Rand
Corporatign to assess the feasibility of using the Interstate highway
system, along with other federal, state, and local tributaries, as
rights-of-way for construction of more survivable, long-line, communi-
cation systems. This study may well point out a need to use Interstate
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rights-of-way for fiber-optics telecommunications for natianal security.
Because of these conditions, AASHTO is in the process of developing a
position an the need for a change in present policy, and, 1f the need is
deemed necessary, will determine under what conditions, if any, utilities
should be allowed on the Interstate rights-of-way. To help formulaté

this AASHTO position, the Fiber Gptics Task Force has put together questions
to assist in determining the merits, benefits and/or reasons why utilities
should or should not be allowed on Interstate freeway rights-of-way.

The Task Force has been charged to come up with findings and recommenda-
tions by mid-December, 1985 so that the Standing Committee on Highways
and the AASHTO Policy Committee can act. They will provide feedback to
the National Communications System and Department of Transportation, who
are responsible for the Rand Study.

Please have your appropriate staff complete the enclosed questionnaire
as soon as possible. I witl need it in my office by Friday, November 29,
1985.

Send to: Duane 0. Christensen
Road Design Engineer
Department of Transportation
200 Transportation Bullding
Salem, Oregon 97310

pOC:bn

¢c: Leo Trambatore
Task Force Members
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FIBER OPTICS TASK FORCE QUESTIONNAIRE
November 1985

Please outline the position of your Department in regard to the
multiple use of Interstate highway rights-of-way by public utilities.

Would your Department's position be different if use was limited to

{a} underground communications facilities?

Why?

(b) wunderground fiber optics system?

Why?

Would your Department support use of Interstate ROW for a National
Defense communications system?

In your opinion, can an accommodation policy be developed to permit
fiber optic cable to occupy Interstate and freeway rights-of-way

while restricting other buried utilities? For example, could

criteria such as complexity of installation and maintenance, frequency
of repairs, or potential damage from a "break” (i.e., water washing
away some portion of the roadbed if 3 water main broke) be used to
define utilities to be accommodated?
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Do public utilities in your state have to obtain permission of
adjacent property owners when installing their facilities on highway
rights-of-way dedicated to the government agency for highway purposes
only?

Regardless of your position in relation to use by public utilities,
should the appropriate agency of your state be allowed to place
underground communication facilities on Interstate ROW to accommodate
state government business and operation needs?

Should the state be permitted to lease a portion of these facilities
for non-government use?

To what extent would the motoring public's safety and convenience be
degraded if joint use of Interstate rights-of-way were permitted for:

{a) all public utilities?

(b} all public utilities placed underground?

(¢) communication utilities placed underground?

{d) 1f fiber optic cable construction pians placed repeaters and
terminal eqiipment off the Interstate and freeway rights-of-
way, the points of most frequent maintenance would not need to
be accessed from the Interstate or freeway roadway. Also,
once buried, spliced, and tested, the fiber optic cable, itself,
requires very little maintenance. Under these circumstances
to what extent do you perceive the safety of Interstate and
freeway motorists are a2t risk if state prescribed safety
policies are followed?
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10.

1.

12.

What other negative impacts can be expected from placing communica-
tion cables on the Interstate?

Should utilities be aliowed underground in the median of divided highways?

Should the number of communication lines permitted be restricted and
granted to the successful bidder?

Would you be reguired to pass enabling legislation in order to imple-
ment an AASHTQ/FHWA policy change to accommodate communication cable
on Interstate or freeway rights-of-way? If such legislation is
required, are any problems anticipated?

Should the AASHTO “Policy on the Accommodation of Utilities within
Freeway Right-of-Way" be modified to permit longitudinal installations
of utilities on Intarstate ROW?

If s¢, all, or which ones?

If so, should buildings or other facilities to pump or amplify
transmission be permitted on the ROW?
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New York Request

) TORTHROL NO
STATE OF NEw YoRK - ¥

860114-005

Executive CHAMBER .
» SIMSE 5-10‘

ALBANY {2224

MARIC M, CUOMO
GOVERNCOR

January 10, 1986

Dear Secretary Dole:

I am ferwarding for your review the New York State Thruway
Authority's application for a waiver of the Federal Highway Admin-
istration {FHWA} requlations which restrict the installation of
fiber optic cables along the Thruway's right—of-way.

The Thruway Authority has been advised that it is required
to comply with these regulations as a result of the Section 105
agreement. While the language in this agreement appears to apply
only to limited portions of the Thmmway which have been improved
with Federal aid, we recognize that a waiver of the FIMA reculations
might be required if portions of the Thruway-which have received
Federal aid are included in the Thriway Authority's plan.

Install.ing a fiber optic cable along the entire Thruway would
dramatically imorove the State's cammmnications infrastructure,
Create cost savings for consumers, and attract high-tech industry
and jobs to New York, all at no cost to taxpayers.

At the sare time, the fiber optic cable would pose no threat
to the accessibility and safety of the Thruway nor would it diminish
its primary transportation purpose. Unlike traditional utility
installations, fiber optic cable can be easily and sa.fely installed
underground at the edge of the Thruway right-of-way and is virtually
maintenance-free,

T respectfully urge your review of the Department's policy on
this issue and favorable action on the Thruway Authority's request.

With best wishes for the New Year.

Sincerely,

Pucolf L

Honcrable Elizabeth K. Dole
Secretary of Transpartation
400 Seventh Streest, S.W.
Washington, DC 20590
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MENAY A BERSANI NEW YORK STATE THRUWAY AUTHGRITY
CHumun
208 SOUTHERMN BOULEVARD
LOUISE M, SUNSHINE

ALBANY, NEW YORK (2209
L ChaiRman

CHARLEE T. LANIGAN MAILING ADDACES P 0 BOX 188 ALEANY. N ¥ 220!

ALCXAMCE & LEVINE
Taganuren PHONE' ARCA CODL ($18) 4481730

Lrteuter Toatcram

January 3, 1986

Mr. R. A. Barnhart

Federal Highway Administrator

0. 5. Department of Transpertation
Federal Highway Administration
Washington, D. C. 206390

Dear Mr. Barnhart:

The New York State Thruway Authority has recently received
prcoosals for the longitudinal installation of underground fizer
optic cable along its right-cf-vay. In connection with tiat
request, on May 20, 1985 we contacted br, Victor E, Tayleor, FEWA
Division Administrater for Mew York State to inguire about tha
application of Federal regulaticns and policies inwvolving lengi-
tudinal cecuvancies for utilities on the Thruway. Mr, Tayler
advised us on July 5, 1985 that as a result of the execution of
tha Agreement in 1982 between the Authority, NYS Department of
Transpertation and FHUM regarding the acceptance and use of
Federual funds under Section 105 of the Surface Transportation act
of 1378, the authority is obligated to abide by the ragjuirements
i the FHWA pelicies which preclude using Thruwav's zight-of-vay
fcr longitudinal fiber cptic communication facilities axcesh
under specified counditions.

1
Yy

w

This decision was rendared inspite of the fact that
practically all of the right-of-way was acquired without
rederal funds and that subseguent to the executicn of the Saciisn
105 Agrecment only limited portiens of the Thruway iave
benefitted from Federal aid for specific rehabilitation or
reconstruction projects. While it is clear that Federal Zunds
have not been used on projects atfecting the eatire length of

the
Thruway nor was the Thruway right-of-way acquired with Federzl
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funds, it was unclear whether or not both these factors were
fully taken into consideration in arriving at the earlier opinion
that was communicated to us by Mr., Taylor.

In the interest of clarity, we are requesting your
reconsideration of that opinion in view of these circumstances.
Alsc, for the additional reasons stated hereafter, we reguest a
waiver of the prohibition against the longitudinal installation
of utilities in order to permit the installation of underground
fiber optic communications facilities along the right-of-way of
the Thruway.

We particularly request your concurrence in the Thruway's
presesed permit te allow the New York Telephone Company to
install lightwave cable fron milegost 149.55 to iiilepost 133.53,
for a total length of 5.9% miles in Albany and Schenactady
counties. Attachment A describes where the lightwave cabple will
be located along the right-cf-way. It also details the reasoning
and enginecering judgemert used Lo concliude that the leongitudinz
occupancy of Thruway property would result in the most econcomical
and practical means of providing the required service which New
York Telephone considers essential te their operations in the
shert term future. Attachment A zlso includes aiternative
routing and its impact.

The New York Telephone Companv's application for a
longitudinal occupancy permit has served to illuminate the largaer
concerns about this State's need to foster and support the
emerging fiber optic communications systems, either directly or
through its agencies, such as the Thruway. Consequently, we, the
Thruway, now believe that a general waiver is appropriate and
make that request based on the following facters:

1. Benefits to Consumers

If use of the Thruway right-of-way is nct allowed, ¢t
consuners and residents of Jew Yorik will oo advezsely zffect:

k

As illustrated in Attechment A, if Hew Yorkx Teleohone is
foreced to install fiber optics along State Route 2, the cost wil
be 51.5 million more than if the Thruway right-oi-way was used,
which in turn will be passed on to consumers. 1In addition,
private residents, commercial businesses, and the motering public
will be significantly disrupted during the Route 5 const-uction.
There is also a clear possibility that the construction will
result in numerous Public Service Commission complaints.

Cbviously, both the cxpense and disruplion would be
muitiplied in proportion to Lhe anticipated expansion of fiber
optic communications throughout the lengch and breadth of the
State.

143
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2, Operational/Safety Experience

The New York State Thruway Authority has permitted 40
longitudinal occcupancies along the its right-of-way, at & total
length of 23.6 miles with the first installation occurring in
1957. To date, ne incidents have occurred that have caused
hazardous situations during either installation or maintenance
operations. Work permits must be issued by the New York State
Thruway Authority prior to a companv's access. In addition, Kew
Yorx State Thruway Authority staff supervises work insuring con-
formance to the New York State Thruway Authority’'s safety speci-
fications. Twenty-nine years of such occupancy, witheout degrada-
tion to the safety of the motoring public or to the environment
alcong the riagnt-of-way, clearly GoiRonstraces our succcess and
absclute control over access.

In addition, there is no environmental impact beveond
that which has been accepted with the constructicn of the Thruway
itselfi. This conclusion stems {rcom the simule fect that Ziber
optic installaticn would be accomplished within the Thruway's
right-af-way and only proasrty already ouned by the Thruvay would
pe affected. Since this is alreadyv dedicated Lo a public service
iunction, the fiber optic installation would impact no further on
the environment and certainly less than if the same nroperty were
Lo be used Ior vehicle tronspertstion purposas. Heveriheless,
the Thruway would continue to incist on the least possibla
disrupticn to wooded areas and tha environment and intends Lo
review construction and installations accordingly.

3. 1lgoortance to the State Cconomv

It is almost unnecessarv to state that New York State's
goal is tc assure the availability of advanced, competitively
oriced telecommunication services to the individueals an? fi-ms
doing business in the State. 1Incidentally, the Kew York State
Thruway authority, as an Agent of the State, is in turn ccanitzed
to achieving that goal in any wav it can,

This becomes clearer when it is undarstcad that tae
maintenance of a competitively priced teldcommurnizatioas systes
is particularly important to New York's ecoromy Locause of the
State's large concentration of information intensive industries
which provide intarnational as well as nationwide services. For

more than a decade, service emplovment has Leen larger in New

York Stute than wonufacturing coployment ana the tw 3T raplily

growing service szctors in New York State in the pa iftcen

vears have been information and financial cervicaes. T o.uamplae
4

while Hew Yourk State accounts for only 5% of the nation's
employment, it is responsible [or 18% of the nation's insurance
employrent and wore than 50% of the non-banking financial

arplovmanl by foreingn affiliates ia tha Unita

i L c
New York City, Lecng Island, and ‘‘estchester Counties accounted
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for almest one-fourth of the nation's overseas message uniits in
1982, The information and financial service industries are
heavily reliant on the rapid and secure transmittal of high
volume information. In fact, they are far more reliant on the
vires and ducts that move information than the rcads and harpcrs
that move goods. <Constructing a fiber optic network also will
have an important economic impact -because of its "spillover”, or
multiplier effects. Several receant studies by Arthur D. Little
and others estimate that a dollar spent in telecommunicaticns
infrastructure could create up to $6 in new economic activity.
This will provide a substantial boost to the State's economy,
especially for businesses in finance, manufacturing and the
services that can benefit from better communication links. In
fact, the imporzance of telecommunications to manufacturing
industries should not be overlooiied. Advanced communicaticns
systems permit firms to concentrate their headquarters in cne
central location while dispersine manufacturing and otlier
operations to locations outside the centrzl city. This allows
Jlras Lo wuewblisn regional or branch oliices or plants Lo taxe
advantage of labor and sales markets and still maintain rapid
information links with headguartecrs over vital cgrerating concezns
such as producticn, inventories and marketing.

In this context it becomes apparent that the emercence
cf fiber cptic comnmuaication networks acreoss the natien, whien
are being designed to serve heavy communications traffic batweszn
large metropolitan regions, presents the Thruway and the State
with a unigue opportunity to servz econcmic development interests
of the Stzte. Any State government or institution in these
circumstances would be remiss if they cié not reccgnize that the
conduits and right-of-wvays of mass transit systems could te a
valuable resource for the installation of fiber optic telecom-
munications systems.

4. The Thruwav Advantage

The Thruway's contiguous right-of-way fits perfachly
into New York's overall economic develgpment scheme insolar as i
relates to the emerging fiber opiic communications netvorks. The

Thruway maintains a contiguous highway that tcuches the Siate's
east-west border and connects with its scutnern metronzoliian
region, In addition, it passes within miles of B50% of the
State's populatien and connects almost all of its major urban
centers, i.e. New Yorl City, Westchester, Mewburgh, Doua
Kingsten, Albany, Scheneciady, awsterdam, Ubica, Syracuse,
Rochester and tuffalo. Incidentally, the existing intersta

te
i

system in lNew York State joins virtually all the amajor peopulation

coenters,

It is apparent that the Thruwav's right-of-wav is the
ideal resource for the State te consider in furihaering tha
development of fiber oplic communications systems - systems whach
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Hr. 2, £, barnpnhartc 5 January ¥, iusb

are being designed to serve heavy communications traffic between
large metropolitan areas and are essential to New York's informa-
tion and financial services indusiries.

5. CLonclusion

While interstate right-of-wavs were acquired and are
maintained for highway transportation purposes, we do not feel
that the societal changes and new techneologies that are producing
significant shifts to an information based society can be
ignored. We view fiber optic installations as a largely trouble-
free, compatible use of our right-of-way assets, that can also
devzlop needed income to contribute to the existing toll and
Federal funding sources to support the growing iiced to
rehabilitate the highway and bricdges cemprising the New York
State Thruway, "dew York's Hain Street." The well being of the
State arnd the nation can also benefit from lightwave technolocy
as it provides beoth by itself and as a surplement to microwave
rezay systewms, satellites and eartihh stations curcontly in use
efficient, economiral communications wiiich support the stirategic
resource that information represents.

ther informaticon is necessary, please advise. Your

If fur
t attention to this matter is sincerely appreciated.

proms

Sincerely,

- .
- e
A vt 4 ,/' -‘.._/—.—-’:‘.“' -

Lrecutive Director

tachment

bl
re
A
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Item 6

Survey of Governors

STATE OF NEW YORK
ExeEcuTtive CHAMBER

ALBANY 12224
Maric M. CugmMo
Govcmuon

January 24, 1%8¢

Dear //2//: (see attached list)

I am writing to bring to your attention an important economic
development initiative which could be of great benefit to your
state. The proposal, teo allow the installation of fiber optic
telecommunications cables along interstate highway rights-of=-way,
would dramatically upgrade your state's communications network,
create savings for consumers, and increase employment cpportunities.

On January 12 I appealed to U.S. Transportation Secretary Dole
to waive an antiguated federal interstate highway right-of-way
restriction and allow New York State to install fiber optic cable
along the New York Thruway. A number of other states have also
expressed interest in this issue.

However, the Federal Highway Administration (FHWA} currently
restricts access to interstate rights-of-way underguidelines
established in the 1950s to prevent their use by oil and gas pipe-
lines and utility power lines. Such uses would have posed & threat
to highway safety and accessibility. 1In contrast, z small fiber
optic cable placed underground along an interstate right-of-way
would not interfere with traffic during installation, and would be
virtually maintenance-free.

Officials from my state have met with USDOT representatives
on this issue. We intend to work with Secretary Dole to protect
the integrity of the interstate highway system while advancing
the application of this exciting new technology.

I have also discussed this matter with New York members of
Congress. You may be interested to know that a congressional
hearing oh the issue will be scheduled in the near future.
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1 believe that the installaticon of fiber optic telccommunice.io
cables along interstate highway rights-of-ways would represent au
innovative economic develcpment resocurce., [ recommend that you
examine the applicatien and implications of this opportunity with
your state's transportation and economic development experts. If
you determine that the use of fiber optic cables could prove bene-
ficial to your state, 1 encourage you to work with me in efforts
to revise the outdated federal restrictions that now block access
to the interstate rights-of=way.

Sincerely,

/el Mirio M. Cuomo

//4 5 Name

&7 Addrees

g City, State

10 ce:  Commissioner Franklin White, Depariment of Transportaticn
117/ Governor G. Crotty E. Davis H. Dullea

B. Johnson  P. Bucklin M.A. Crotty E. Ryan
M. Steadman Files (2)

B JOHKSON DRAFTPMMC:WB:tab 0s6 bisk USGOVZ Text File A
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Item 7

FHWA Notice of Review

DEPARTMENT OF TRANSPORTATION
Federal Highway Administration

23 CFR Panl 645

Accormmodation of Uiiities

AGENCY: Federal Highway
Administratien {FHWA). DOT.

ACTION: Notice.

suMMARY: The FHWA is issuing this
notice to advise the public that it is
reviewing its existing policy governing
longitudinal vtility use of Interstate
{freeway) right-of-way {232 CFR 845,
Sebpart B) to determine if changes or
motdifications in this policy are needed.
Present policy limits longitudinal utility
use of the Interstate right-of-way within
the access control limits. FHWA
believes an overall review of policy is
needed due to changes in technology
and advancements in utilities
conligurations. FHWA will initiate the
appropriate rulemaking in the near
future requesting public comment.
FOR FURTHER INFORMATION CONTACT:
James A. Camey. Office of Engineering.
Federal Highway Adminiatration, 400
Seventh Streel, SW., Weshinglen, D.C,
20580, Telephone: (282) 426-0450.

lssued on: Manch 27, 1486.
R.D. Morpas,
Exreutrve Director. Federal Highwoy
Adwminstratian
[FK Doc. 86-7302 Filed 3-31-86: 10:14 amj

BILLING CODE 4910-22-M

SOURCE: 51 FR 11055 {April 1, 1986).
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Item 8

NASHTO Resolution

INTERSTATE HIGHWAY RIGHT-OF-WAY

WHEREAS, the creation of the Interstate Highway System has fun-
damentally advanced the movement of cargo and travelers throughout
the nation by providing a safe and efficient transportation network;
and

WHEREAS, the Interstate System has therefore contributed signifi-
cantly to the nation’s economic development and growth; and

WHEREAS, existing federal policy to preserve the integrity of the
Interstate Highway System has limited longitudinal installation of util-
ities along Interstate rights-of-way; and

WHEREAS, these existing federal restrictions prohibit such instal-
lations only along Interstate rights-of-way, and not along other Federal
Aid-Highway Systems; and

WHEREAS, allowing installation of such communications technolo-
gies can provide a hoost to economic development by facilitating the
transfer of information along Interstate routes and by providing addi-
tional funds for roadway improvements;

WHEREAS, traditional utility uses of the right-of-way have been
appropriately discouraged because their installation and maintenance
could interfere with Interstate Highways’ primary purposes, technologi-
cal advances hold the potential for joint facilities which are unob-
trusive and require little or no maintenance; and

WHEREAS, fiber optics cables of minimal size can be placed under-
ground, at the the edge of the right-of-way, and can be easily installed
without generating interference with traffic and can be installed
quickly compared to other kinds of facilities, and once installed, fiber
optic cables are virtually maintenance-free unlike above ground utilities
or other underground cahles; and

WHEREAS, fiber optic systems do require repeater stations at
intervals to maintain signal strength over long distances, the technol-
ogy is improving rapidly and increasing the distance between repeater
stations up to 50 mileg, and even this minimal hazard could be avoided
by placing repeater stations outside the right-of-way at interchanges or
other locations;
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NOW, THEREFORE BE IT RESOLVED THAT the Northeastern
Association of State Highway and Transportation Officials
{NASHTO), while reaffirming the objective of preserving the integrity
and safety of the Interstate Highway System, supports the use of the
existing Interstate Highway rights-of-way for the installation of fiber
optic telecommunication cables where it can be demonstrated that such
use will not interfere with the primary purpose of the Highways; and

Reaffirms its support for the basic principles of existing federal pol-
icy governing longitudinal installation of utilities along Interstate
Highway rights-of-way; and

Urges the Federal Highway Administration to consider advances in
communication technology and recognize the unique non-intrusive
characteristics of fiber optics as warranting an exception to the existing
rules and permit the use of Interstate Highway for installation of such
unobtrusive systems at the option of the Governor upon submission to
the Federal Highway Administration of a plan that ensures preserva-
tion of and adherence to existing safety standards and procedures; and

Urges the American Association of State Highway and Transporta-
tion Officials (AASHTO) to review its “Policy on the Accommodation
of Utilities Within Freeway Right-of-Way” to recognize the unique
public benefit of fiber optic installations and change the policy to grant
to states the flexibility to permit such installations on Interstate routes
and freeways; and

Urges that any provision for fiber optics shall be under standards
and permits established by the individual states with the construction,
operation and maintenance of such installations to bhe supervised by
state highway officials in order to ensure the continued safety and
preservation of the integrity of the Interstate Highway System; and

Encourages the Congress to review existing federal policies in light
of the development of new communications technologies.

BE IT FURTHER RESOLVED THAT this Resolution be commun-
icated to the American Association of State Highway and Transporta-
tion Officials, the Secretary of the United States Department of Trans-
portation, and the Congress.

Approved on April 14, 1986 by the NASHTO Board of Directors
meeting in Atlantic City, New Jersey.
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Item 9

Agenda for Initial Hearings in House

JOINT BEARING BEFCRE THE
SUBCOMMITTEE ON ECONOMIC DEVELOPMENT
AND
SUBCOMMITTEE ON SURFACE TRANSPORTATION
COMMITTEE ON PUBLIC WORKS AND TRANSPORTATION
U. S. BHOUSE OF REPRESENTATIVES

TUESDAY, APRIL 15, 1986
ROCM 2167 RAYBURN HOUSE OFFICE BUILDING
10:A.M.

AGENDA

TO RECEIVE TESTIMONY ©N THE SAFETY, LEGAL CONSEQUENCES, AND
ECONOMIC DEVELOPMENT BENEFITS OF PERMITTING THE INSTALLATION
OF FIBER OPTIC CABLE ALONG THE RIGHT-OF-WAY OF THE INTERSTATE
HIGHWAY SYSTEM

Mr. Richard D, Mcrgan, Executive Director
Federal Highway Administration
U.S. Department of Transportation

accompanied by: Mr. Larry Staron, Chief
Federal Aid Division

Mr. David Charlton, Marketing Manager
Telecommunications Products Division
Corning Glass Works, Corning, New York

Dr. Mitchell C. Moss, Associate Professor
New York University Graduate School of
Public Affairs

Mr. Allan V. Johnson, Executive Director
Ohic Turnpike Commission, Berea, Ohio

Mr. Wood Kinnard
Director of Right-of-Way Administration
U. 8. Telecom, Inc., Shawnee Mission, Kansas

Mr. Paul C, O'Brien
Vice President of Customer Service
New York Telephone

Mr, Duane O, Christensen
Department of Transportation
Highway bivision

State of Oregon

Speaking on behalf of the American Association
of State Highway and Transportation Officials
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Item 10

Approval of New York Thruway Exception

Q Vemorandum

{15 Deparment
of ToMmporanon

Federal Highwoy
Administration

Bubpect
Fiom

To.
HRA-01

Washington, D.C. 20590
New York - Request for Exception to Permit the

inetallation of 5.9% Miles of Fiber Optic Cable o _June 19, 1986
an New York Thruway Right-of-Way {Your Mey 28,
1986, Memorandum)

Feders) Highway Administrator ::?;: HNG-12

Mr. John G. Bestgen, Jr.
fiegional Federal Kighway Administrator
Abany, New York

We hereby concur in your planned action to grant a special case exception under
the provisions of 23 (FR 645, Subpart B, to permit the above-referenced utility
use conditioned upon provisions subsequently detailed in this Tetter.

The NYSDOT has determined that a prompt response fs necessary to the public
{nterest. Because of the unigque urgency of this particular situation, this
special case exception Is not to be considered a precedent for future action.

Approval of the proposed utility use 1s subject to the following conditions:

o Any future adjustments of the cable Tocated within 1-50 right-of-way
necessitated by highway fmprovements will not be eligible for Federal
participation.

o The U.5. Secretary of Transportation and his/her sgents and delegates shall
be held harmless against any claims arising from the utility's use of 1-%C
right-of-way.

1f the NYSDOT or the New York Thruway Authority are not amenable to these two
added conditions, please Inform this office.
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Item 11

House Committee Report

“The Interstate System is a valuable transportation resource, and
potentially, a valuable communications resource to the United States.
The Committee recognizes that the installation of fiber optics
telecommunications cables within Interstate highway rights-of-way
would also represent an innovative economic development resource.
The Subcommittees on Economic Development and Surface Trans-
portation have begun hearings on the use of this advanced technol-
ogy. While the Committee remains opposed to unlimited access to
Interstate rights-of-way by every utility, it appears that a great deal
can be gained by accommodating fiber optic cables with little appreci-
able negative effect on traffic or safety. It is the understanding that
the Federal Highway Administration is presenting conducting a
review of the current restrictions on the use of Interstate rights-of-
way. It is also the understanding of the Committee that FHWA has
announced its approval of the New York State Thruway's request to
install a fiber optic cable along a segment of the Thruway. The
Committee recommends that the Secretary complete her review as
expeditiously as possible. In making her determination as to whether
fiber optic cables should be permitted along Interstates, the Secretary
should fully consider the unique and unobtrusive characteristics of
fiber optic installations. Installation shall not be permitted where it
can be demonstrated that such use will adversely affect safety or
interfere with or impair the operation of the highways. The Commit-
tee does believe that if Interstate right-of-way is to be used for the
installation of fiber optic cable, consideration must be given to the
economic interest of the public, and that the public interest is best
served by the preservation of competition. The installation of fiber
optic cable in Interstate right-of-way must not result in the inhihi-
tion of competition in a service area, a goal which might be achieved
if the cable operator is required to serve as a common carrier.”

SOURCE: Federal Highway Act of 1986, Report of the Committee on Public Works
and Transportation, United States House of Representatives, 99th Congress, 2d session,
Report 99-665, July 2, 1986, p. 3.
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Senate Committee Report

“The installation of fiber optics telecommunications cables within
Interstate highway rights-of-way presents States with important
economic development opportunities. While unlimited access to
Interstate rights-of-way by every utility is not desirable, it appears
that benefits might be able to be obtained by accommodating {iber
optic cables without a negative effect on traffic or safety. DOT is
presently conducting a review of the current restrictions on the use of
Interstate rights-of-way and has recently approved the State of New
York’s request to install a fiber optic cable along a segment of the
New York Thruway. The Committee recommends that DOT com-
plete its review as expeditiously as possible. In making the determi-
nation as to whether fiber optic cables should be permitted along the
Interstate System, the Secretary should give full consideration to the
unique and unchtrusive characteristics of fiber optic installation and
its benefits.”

SOURCE: Federal Highway Act of 1986, Report of the Committee on Environment
and Public Works, United States Semate, 39th Congress, 2d session, Report 39-369,
August 4, 1986, p. 5.
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Item 13

23 CFR 1.23: Rights-of-Way

§1.23 Rights-of-way.

(a) Interest to be acquired. The State
shall aecquire rights-of-way of such
nature and extent as are adequate for
the construction, operation and main-
tenance of a project.

(b} Use for highway purposes. Except
as provided under paragraph (c) of
this section, all real property, includ-
ing air space, within the right-of-way
boundaries of a project shall be devot-
ed exclusively to public higshway pur-
poses. No project shall be accepted as
complete until this requirement has
been satisfied. The State highway de-
partment shall be responsible for pre-
serving such right-of-way free of all
public and private installations, facili-
ties or encroachments, except (1)
those approved under paragraph (¢) of
this section; (2) those which the Ad-
ministrator approves as constituting a
part of a highway or as necessary for
its operation, use or malintenance for
bublic highway purposes and (3) infor-
mational sites established and main-.
tained in accordance with § 1.35 of the
regulations in this part.

{c) Other use or occupancy. Subject
te 23 U.S.C. 111, the temporary or per-
manent occupancy or use of right-of-
way, including air space, for nenhigh-
way purposes and the reservation of
subsurface mineral rights within the
boundaries of the rights-of-way of
Federal-aid highways, may be ap-
proved by the Administrator, if he de-
termines that such occupancy, use or
reservation is {n the public interest
and will not impair the highway or
interfere with the free and safe flow
of trafiic thereon.
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Item 14

23 USC § 109: Federal-Aid Highways/Standards

§ 109. Standards

(a) The Secretary shall not approve plans and specifications for
proposed projects on any Federal-aid system if they fail to provide
for a facility (1) that will adequately meet the existing and proba-
ble future traffic needs and conditions in a manner conducive to
safety, durability, and economy of maintenance; (2) that will be de-
signed and constructed in accordance with standards best suited to
accomplish the foregoing objectives and to conform to the particu-
lar needs of each locality.

(b) The geometric and construction standards to be adopted for
the Interstate System shall be those approved by the Secretary in
cooperation with the State highway departments. Such standards,
as applied to each actual construction project, shall be adequate to
enable such project to accommodate the types and volumes of traf-
fic anticipated for such project for the twenty-year period com-
mencing on the date of approval by the Secretary, under section
106 of this title, of the plans, specifications, and estimates for
actual construction of such project. Such standards shall in all
cases provide for at least four lanes of traffic. The right-of-way
width of the Interstate System shall be adequate to permit con-
struction of projects on the Interstate System to such standards.
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The Secretary shall apply such standards uniformly throughout all
the States,

(c) Projects on the Federal-aid secondary system in which Federal
funds participate shall be constructed according to specifications
that will provide all-weather service and permit maintenance at a
reasonable cost.

(d) On any highway project in which Federal funds hereafter par-
ticipate, or on any such project constructed since December 20,
1944, the location, form and character of informational, regulatory
and warning signs, curb and pavement or other markings, and traf-
fic signals installed or placed by any public authority or other
agency, shall be subject to the approval of the State highway de-
partment with the concurrence of the Secretary, who ig directed to
concur only in such installations as will promote the safe and effi-
cient utilization of the highways.

(e) No funds shall be approved for expenditure on any Federal-
aid highway, or highway affected under chapter 2 of this title,
unless proper safety protective devices complying with safety
standards determined by the Secretary at that time as being ade-
quate shall be installed or be in operation at any highway and rail-
road grade crossing or drawbridge on that portion of the highway
with respect to which such expenditures are to be made.

() The Secretary shall not, as a condition precedent to his ap-
proval under section 106 of this title, require any State to acquire
title to, or control of, any marginal land along the proposed high-
way in addition to that reasonably necessary for road surfaces,
median strips, bikeways, gutters, ditches, and side slopes, and of
sufficient width to provide service roads to adjacent property to
permit safe access at controlled locations in order to expedite traf-
fic, promote safety, and minimize roadside parking.

(g) The Secretary shall issue within 30 days after the day of en-
actment of the Federal-Aid Highway Act of 1970 guidelines for
minimizing possible soil erosion from highway construction. Such
guidelines shall apply to all proposed projects with respect to which
plans, specifications, and estimates are approved by the Secretary
after the issuance of such guidelines.

(h) Not later than July 1, 1972, the Secretary, after consultation
with appropriate Federal and State officials, shall submit to Con-
gress, and not later than 90 days after such submission, promulgate
guidelines designed to assure that possible adverse economic, social,
and environmental effects relating to any proposed project on any
" Federal-aid system have been fully considered in developing such
project, and that the final decision on the project are made in the
best overall public interest, taking into consideration the need for
fast, safe and efficient transportation, public services, and the costs
of eliminating or minimizing such adverse effects and the follow-
ing:

{1} air, noise, and water pollution;

(2) destruction or disruption of man-made and natural re-
sources, aesthetic values, community cohesion and the avail-
ability of public facilities and services; '
| (3) adverse employment effects, and tax and property values
osses;
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(éil) injurious displacement of people, businesses and farms;
an

{5) disruption of desirable community and regional growth.

Such guidelines shall apply to all proposed projects with respect to
which plans, specifications, and estimates are approved by the Sec-
retary after the issuance of such guidelines.

(i} The Secretary, after consultation with appropriate Federal,
State, and local officials, shall develop and promulgate standards
for highway noise levels compatible with different land uses and
after July 1, 1972, shall not approve plans and specifications for
any proposed project on any Federal-aid system for which location
approval has not yet been secured unless he determines that such
plans and specifications include adequate measures to implement
the appropriate noise level standards. The Secretary, after consul-
tation with the Administrator of the Environmental Protection
Agency and appropriate Federal, State, and local officials, may pro-
mulgate standards for the control of highway noise levels for high-
ways in any Federal-aid system for which project approval has
been secured prior to July 1, 1972. The Secretary may approve any
project on a Federal-aid system to which noise-level standards are
made applicable under the preceding sentence for the purpose of
carrying out such standards. Such project may include, but is not
limited to, the acquisition of additional rights-of-way, the construc-
tion of physical barriers, and landscaping. Sums apportioned for
the Federal-aid system on which such project will be located shall
be available to finance the Federal share of such project. Such
pr(l)ject shall be deemed a highway project for all purposes of this
title.

{j} The Secretary, after consultation with the Administrator of
the Environmental Protection Agency, shall develop and promul-
gate guidelines o assure that highways constructed pursuant to
this title are consistent with any approved plan for the implemen-
tation of any ambient air quality standard for any air quality con-
trol region designated pursuant to the Clean Air Act, as amended.

(k) The Secretary shall not approve any project involving ap-
proaches to a bridge under this title, if such project and bridge will
significantly affect the traffic volume and the highway system of a
contiguous State without first taking into full consideration the
views of that State.

(1¥1} In determining whether any right-of-way on any Federal-aid
system should be used for accommodating any utility facility, the
Secretary shall—

(A} first ascertain the effect such use will have on highway
and traffic safety, since in no case shall any use be authorized
or otherwise permitted, under this or any other provision of
law, which would adversely affect safety;

{B) evaluate the direct and indirect environmental and eco-
nomic effects of any loss of productive agricultural land or any
impairment of the productivity of any agricultural land which
would result from the disapproval of the use of such right-of-
way for the accommaodation of such utility facility; and

(C) consider such environmental and economic effects togeth-
er with any interference with or impairment of the use of the
highway in such right-of-way which would result from the use
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of1 such right-of-way for the accommodation of such utility fa-
cility.

(2} For the purpose of this subsection—

(A) the term “utility facility” means any privately, publicly,
or cooperatively owned line, facility, or system for producing,
transmitting, or distributing communications, power, electrici-
ty, light, heat, gas, oil, crude products, water, steam, waste,
storm water not connected with highway drainage, or any
other similar commodity, including any fire or police gignal
system or street lighting system, which directly or indirectly
serves the public; and

(B) the term “right-of-way” means any real property, or in-
terest therein, acquired, dedicated, or reserved for the con-
struction, operation, and maintenance of a highway.

(m) The Secretary shall issue guidelines describing the criteria
applicable to the Interstate System in order to insure that the con-
dition of these routes is maintained at the level required by the
purposes for which they were designed. The initial guidelines shall
be issued no later than October 1, 1979.

(n) The Secretary shall not approve any project under this title
that will result in the severance or destruction of an existing major
route for nonmotorized transportation traffic and light motorcycles,
unless such project provides a reasonably alternate route or such a
route exists,

(0) It is the intent of Congress that any project for resurfacing,
restoring, or rehabilitating any highway, other than a highway
access to which is fully control{ed, in which Federal funds partici-
pate shall be constructed in accordance with standards to preserve
an;l extend the service life of highways and enhance ighway
safety.
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FHWA Notice of Proposed Rulemaking

DEPARTMENT OF TRANSPORTATION
Faderal Highway Adminlstration

23 CFR Part 645

|¥FHWA Docket Ho. 88-15]
Accommadation of Uilitles;
Lenpgitudinal Utithy Use of Freewsy
Right-of-Way

Aaency: Fadera! Highway
Administration (FHWA}, DOT.

acrion: Natice of proposed rulamsking.

PART 645—UTILITIES

Subpart B—Accommodation of
Utllitles

The FIIWA proposes 1o amend 23
CFR Purt B45. Subpart B as follows:

1. The authority citation for Part 045,
Subpurt B continues 1o read ay follows:
Authorily: 23 U.S.C. 109 and 118: 23 CFR
1.22 and 1.27; and 43 CFR 1.48{b); Execulive

Order 1799, 42 FR 26081 {May 24, 1977).

1. Seclion 045.20% is amended by
tevising paragraph (c) to read as
follows:

§045.209 Ganeral Requirements,

(e] fustaiiations within freeways. {1}
Since the preservation of the control of
access [eature of freeways is essential
10 the safe and efficient use of such
highways, new longitudinal utility
instullations within the accesn coniea}
lines of & {reewsy may be permitted
anly under strictly controllsd conditions.
Such installationa may be considered for
2pprova] anly in special cases whare tha
fellowing two conditions ars met.

(i} The State highway agency can
show that the sccommeodation within
the control of access lines in the most
feaaible and prudent location available.
This includes a showing that:

[A} Alternate locations would be
unreasonably costiy frem the standpoint
of providing efficient utillty services in a

manner conducive ig salety, durabilily
and economy of maintenance and
opergtions. or

{B] Alternate focations are not
available or would be extremely difficall
to implemenl. or

{C} Alternete localions would
udveracly impacl or iinpusr thn
productivily of agricultural innd,

tii) The Stote highway agency is able
to demonstrale that the accommodation
will not adversely affect the safety,
design, conatruclion, opecalion,
maintenance and atability of the
freewny. This includes a showing that:

{A There i» adequate right-ol-way
avsilable which is not needed for
plunred highway expansion.

{B} The proponed inslailution will not
inlerfere with the preaent and future use
of the freeway, and

{C) The inatzilaticn will not be
cenalructed and/or serviced by direct
access from the through trelfic
roadways or connecting ramps, excepl
that ulilities may be consiructed and/or
setviced from thraugh roadways and
ramps wilkin interchenge and olher
areas pravided that all of the conditions
of this subpart are met, thal ather means
of access are not prectically available,
and that such access is conirolled by
permils issued by the highway agency
aetting lorth the condiliona for policing
and cther controls to prolect highway
users.

{2) Utility installations on freeway
right-of-way shall conform to the
provisiona of the AASHTO publicatian
“A Palicy on the Accommodation of
Utilities Within Fresway Right-of-Woy"
1982, except as modified herein. (Witk
the exception of (tem 2. this publication
is incorporated by reference and is on
file ut the Office of the Federal Register
in Washinglon. DC. [t is available for
inspection {rem the FHWA Washinglon
Headquarters and all FHWA Division
and Regional Offices as preacribed in 48
CFR Parl 7. Appendix D. Copiea of
current AASHTO publications are
aviilable for purchase from the
Americen Amsociation of Siate highway
and Trensportation Officials, Syite 225,
444 Norh Capitol Sirest, NW.,
Washington. DC 20001,

(3) Nolhing it this part shall be
conatrued &3 prehibiting a highway
agency from adopting a more reatrictive
policy than that contained herein wilh
regard lo longitudinal wtility
installations along freeway right-of-way
and access for constructing and/or
secvicing such lnstallations.

v . . - .

3. Section 845.211 is amended by
adding @ new paragraph (&) as Jollows:

§845.211  Srate highway agency
accommodation policies.

{e} Al Lhe Slate highway agency's
option. il may eslablish terms and
condilions and/or procedures for
longiludinal inslallations on Fedurul-uid
{freewayn. that provide far ciass
appraval of gertain wiilities that meet
¢ach of the conditions set forth in
§ 045.200(c) of this part. Where thin
occurs, the State highway agency's
utility accommodation policy must
clearly sel forth the criteria and
performance standards necessary fora
wlility to qualify for such approval or
procecures.

4. Seclion 645.213 in amended by
revising parsgraph {d)[2) to read an
faliows:

§845.215 Appravsia

pe e

(2) Longttudinal inatallations on
Federal-aid fteeways meeling the
conditiona cited in § 645.209(c} of Lhis
part except for those instailations
spproved by the Stale under the
pracedures established by § 845.211(e)
of thia part,

[FR Doc. 88-28500 Filed 12-18-08; B:45 am|
LG COOL +#10-22-M

SOURCE: 51 FR 45479, December 19, 1986 (supplementary information is excluded).



Appendix D

CONSULTANT’S REPORT: ASSESSING THE
POTENTIAL EFFECT OF FIBER-OPTICS
INSTALLATIONS ON INTERSTATE
TRAFFIC FLOW AND SAFETY

Don H. Jones, Assistant Director
Transportation Center, University of Tennessee

The Interstate highway system in the United States is the safest
highway system in the world. There are a number of contributing fac-
tors to this safety record. One major factor is that no activity is per-
mitted within the rights-of-way unless it directly contributes to the
operation of the highway. For this reason, utilities are not permitted
to occupy the rights-of-way except for necessary crossings and at very
isolated places where great hardships are encountered. The system has
also been improved since its beginning by two primary actions. The
first was the removal of, or protection against, fixed objects, i.e., light
poles, sign posts, culvert end walls, bridge piers, etc. The second one
was the institution of the 30-ft clear zone. There are alternatives for
dealing with these elements, none of which are as safe and as satisfac-
tory as the primary intent of maintaining an absolute, object-free, 30-ft
clear zone from the edge of the pavement.

A few years ago, the author made a study of utility poles set in the
median of Interstate highways for utility crossings. Surprisingly,
although there are not very many of these installations, some had been
struck. This is an indication that objects on the side of the road and
in the median will be struck. Construction equipment and mainte-
nance equipment closely mimic fixed objects when operating or left
unattended along the highway. Construction and maintenance opera-
tions, especially along high-volume segments of the Interstate system,
have caused such serious problems with the traveling public that many
special precautions and safe operating procedures have been instituted
by the Federal Highway Administration (FHWA). These precautions
include improved signing, flagging, detours, pavement marking, visibil-
ity, and use of protective devices and barriers such as attenuators, New
Jersey barriers, and special lighting. Even with these added extra pre-
cautions, accidents still occur, probably because Interstate highways are
expected to be free flowing and unimpeded.
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The image and credibility of utility agencies are not good with most
highway agencies regarding the management of traffic through work
zones and restoration of damage to pavements, ditches, landscape,
fences, etc. These are major concerns, as pointed out by individual
states; however, it is to be noted that the Florida Turnpike Authority
reported a very successful relationship with AT&T in the installation
of the coaxial cable and fiber-optics duct in the median of the Florida
Turnpike. One must carefully note the conditions that exist in Florida
in working with utilities before drawing any conclusions (see the sec-
tion below on Florida).

There are issues beside safety and reduced capacity that concern
highway agencies regarding potential installations of fiber-optics cable
in Interstate highway rights-of-way. Installations on bridges and
underwater crossings are areas where problems can be expected to
oceur. Work in medians takes place near high-speed lanes where dis-
tractions are least desirable. Better information is needed about future
maintenance of fiber-optics cable and appurtenances. [t appears that
future needs are being taken care of for both capacity and expansion;
however, some seems to have occurred by accident through technologi-
cal advances and not from careful planning. Proliferation, first of dif-
ferent companies putting in fiber-optics cable, and next of all utilities,
seems to be the most feared concern of highway agency employees,
especially in view of the strong push for transportation corridors that
would include utilities with the Interstate highways forming the main
right-of-way core. This concept has been promoted extensively for
many vears and is expected to intensify with the advent of fiber-optics
installations in Interstate highway rights-of-way, should it occur.

Highway capacity will be tempaorarily affected during fiber-optics
installations and maintenance. Reduced capacity translates to longer
peak traffic periods over the duration of the operation. But there are
other considerations when traffic flow and capacity are impeded.
Capacity and traffic flow are disturbed, or the balance of flow inter-
rupted, with any operation taking place near a fast-moving traffic lane.
If any restrictions occur, changes can be expected in the flow of traffic.
People and equipment working next to moving traffic cause changes
also. Drivers can quickly become tense, stressed, and frustrated under
restricted conditions and may increase speed, as borne out by studies
conducted by the Federal Highway Administration, setiing up the
potential for more serious accidents. Some restrictions cause drastic
slowdowns in traffic flow. In any of these end results, accidents,
especially rear-end collisions, will increase, delays occur, and more fuel
will be consumed. Any object six feet or closer to moving traffic will
cause lateral movement of vehicles and reduced capacity. The Highway
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Capacity Manual, Transportation Research Board Special Report 209,
is the reference manual for analyzing capacity potential of highways.

Care must be used in generalizing about utility installations within
Interstate highway rights-of-way. For instance, in many remote rural
areas where wide medians (over sixty feet) exist and there is substan-
tial acreage on each side of the highway, installations would probably
have no discernible impact on traffic. Yet it would be virtually impos-
sible to restrict installations to just these areas. One cannot generalize
that simply because an installation went without incident in one loca-
tion, no problems should be expected with installations at other loca-
tions.

ACCIDENT STATISTICS

Overall

The data in Table D.1 were taken from the U.S. Department of
Transportation’s (DOT’s) Fatal Accident Reporting (FAR) System and
the monthly and annual highway accident reports published by the
Federal Highway Administration. The 1984 statistics are the latest
ones available. In 1983, the number of accidents per 100 million vehi-
cle miles traveled {(VMT) were the lowest ever recorded. The total
number of fatalities has been climbing slowly since 1983, but the rate
per 100 million VMT has remained about the same. A slight increase
in fatalities on the Interstate highway system has been attributed to
increased involvement of heavy trucks.

Table D.1

ACCIDENT AND FATALITY DATA FOR 1984

All Roads Interstate

Accidents
Fatal 39,622 3,590
Norfatal 2,150,000 128,468
Total 2,189,622 132,058
Fatalities 44,2412 4,298
Total miles traveled (VMT) 1717 % 109 352 = 10°
Fatalities per 100,000,000 VMT 2.58 1.20

2The year ending June 30, 1986, shows 44,400 fatali-
ties (Highway Safety Facts, U.S. Department of Trans-
portation).
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For every fatality on the Interstate, five occurred on other arterials,
vet travel on the Interstate is two-and-one-half times greater than on
other arterials (“arterials” do not include local connectors, streets, and
rural country roads).

Utility Installations

The only fatal aceident data available with respect to utility installa-
tions on freeways are those associated with utility poles {other than
dedicated light standards). As indicated in Table D.2, even though
there are relatively few utility poles in freeway ROW, there has been a
surprising number of fatal accidents.

Construction and Maintenance Zones

Data regarding fatal accidents in construction and maintenance
zones are shown in Table D.3. Despite the fact that the overall fatality
rate (per 100 million VMT) on Interstates is less than half that on all
other road systems and total Interstate mileage is only 1.1 percent of
total TU.S. road mileage, roughly 20 percent of all
construction/maintenance zone fatal accidents occur on Interstates.
To some extent this result is probably attributable to the higher sus-
tained rate of speed on Interstate highways in conjunction with the
fact that motorists do not anticipate interruptions on Interstates as
they do on other road systems. One point quite evident from these
data is that when any operation takes place on the Interstate highway
system that conflicts with traffic, serious consequences can be
expected.

Table D.2

FATAL ACCIDENTS INVOLVING UTILITY
POLES ON INTERSTATE FREEWAYS

Year Fatalities Accidents
1979 34 30
1978 20 20
1977 18 15
1976 26 26
1975 23 22

SQURCE: Special request of FAR system,
May 1980.
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Table 3.3

FATAL ACCIDENTS IN CONSTRUCTION/MAINTENANCE ZONES
BY FUNCTIONAL CLASSIFICATION

Road Road Unknown
Construction Maintenance Utility Work
Zone Zone Zone Zone Total
1983 1984 1983 1884 1983 1984 1983 1984 1083 1084
Interstate 101 66 20 20 0 0 19 20 140 106
Other freeway & expressway 19 22 5 3 0 0 7 5 31 30
Other principal arterial 87 98 26 14 1 2 28 13 142 127
Minor arterial 70 75 ] 14 1 0 15 17 95 106
Collector 42 78 9 8 4 3 11 8 66 97
Local a7 44 6 2 4 0 7 4 54 50
Unknown 2 0 1 0 0 0 0 0 3 0
Total 368 483 68 61 10 5 87 67 531 516

SOURCE: FAR system report for 1983 and 1984, US. Department of Transportation, National

Highway Traffic Safety Administration, Washington, D.C., published 1985 and 1986.

ANTICIPATED EFFECTS

In discussing the effect of fiber-optics installations on Interstate
highway safety and traffic flow, one must consider that traffic move-
ments, especially at peak periods, cannot be equated from region to
region. There is little change in traffic flow between peak periods and
off-peak periods in many parts of the country, particularly in the
Northeast, Atlanta, Chicago, California, parts of Florida and Texas,
New Orleans, and other urban areas; nor can rural traffic in these
areas be equated to that in most of the Western and Midwestern
states. In any area, interference with traffic during rush hour or peak
periods will result in the most delays, traffic jams, and accidents.
Accidents during these periods tend to be less serious than those at
off-peak times, but far more frequent. Increased speeds during off-
peak periods probably account for the increased seriousness of
accidents at these times.

Work in the median will always present the worst scenario due to
higher speeds in the lanes next to the median and the idea that the
median is a safe place to maneuver a vehicle when trouble occurs. The
shoulder area is the next worst place to be, especially if the shoulder is
occupied with equipment; it is an emergency area for errant or crippled
vehicles. The closing of a traffic lane at any time on most Interstate
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highways results in serious delays, backups, and conflicts in weaving
that provide the greatest potential for accidents. Most of the fiber-
optics installations on toll highways have resulted in lane closures.
Work near the fence line should be less obstructive to traffic flow and
should cause little or no interference if the fence is moved in and the
fiber-optics cable placed outside the fence.

It is difficult to predict the nature of accidents that will result in
fatalities. Of course, the higher the speed of vehicles involved in
accidents, the increased likelihood of fatalities. However, fatalities
accur at low speeds in head-on collisions and in collisions with fixed
objects and construction equipment. Objects on construction equip-
ment and work trucks have a tendency to penetrate automobiles,
resulting in more serious accidents. Collisions with blunt objects such
as the blunt face of a New Jersey barrier also can result in serious
accidents. Night and adverse weather conditions are very poor times
to set up work zones near moving traffic anywhere.

In rural areas speeds are higher, and drivers are more relaxed and
often less alert, so that accidents can be much more serious. Accidents
will probably occur more often in urban areas in work zones because of
high traffic volumes, more weaving maneuvers, and resulting conflicts.
There are no good places to conduct construction work and mainte-
nance operations inside the access control fences of Interstate
highways. Moreover, as shown in Table D.4, travel is expected to
increase substantially.

EXPERIENCE OF STATES HAVING OR ANTICIPATING
FIBER-OPTICS INSTALLATIONS ON FREEWAYS

New York

Apparently old copper cable installations were begun in New York
on the off freeway system in the mid-1960s. Highway Department
employees relate this system to the new fiber-optics system and see the
same problems occurring. Their experience with the new fiber-optics
cable also indicates that recurring periodic maintenance will be
required more often than industry predicts. Serious problems are
expected with moisture penetration, although it seems to be less of a
problem today than in the past. Considerable footage of fiber-optics
cable is aerial or on poles; there is probably more aerial than under-
ground. This could be a serious problem if ever permitted in Interstate
highway rights-of-way.
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Table D.4
TRAFFIC PROJECTIONS

Proijections

Urban travel is increasing at a rate of 4 percent per year.

The 37 largest metropolitan areas in the United States are experiencing over 1.2 hillion
vehicle-hours of delay per vear on freeways alone.

A 50 percent increase in travel demand is projected for urban freeways between the years
1984 and 2005.

A 200 percent increase in recurring congested travel is forecasted during this period
which, in effect, will extend the time for peak pericds.

A 400 percent increase in delays is expected.

Conditions of projections

New (added) facilities will handle only one-quarter of demand.

There will be no change in freeway operations such as permitting utility installations
that might add to congestion.

There will be no changes in world conditions that would adversely affect travel demand
such as a cutoff of Arabian vil supplies.

SOURCE: Federal Highway Administration and Transportation Research Board.

Many problems have been encountered with installations of the new
fiber-optics cable. There has been a consistent lack of proper signing,
warning, and protection at both installation and maintenance sites.
There is a failure to properly backfill and compact soil and to properly
repair damaged base and pavement where shoulders and pavements are
interfered with. There are serious problems with reliability and
dependability; for instance, workers have moved from back of slopes to
shoulder without permission. Utility agencies are not keeping good
records of precise locations. Attachments to bridges have resulted in
problems causing almost continuous maintenance on fiber-optics
cables. They have apparently been unable to properly ground conduits
and to protect against expansion and contraction of the bridges.
Underwater installations have serious problems with moisture penetra-
tion which have not been solved; in some instances, utility mainte-
nance vehicles have to use freeway rights-of-way to reach underwater
stream crossings. Highway maintenance forces have cut underground



169

cables, usually around drainage structures and in ditch lines, and have
driven guardrail posts through them because the location of the fiber-
optics cable was not known. Aerial installations present typical utility
pole problems which are now well documented. There has been trouble
with bores under highways typical of this type utility installation.
There have been numerous problems and considerable maintenance at
regenerator stations and splicing manholes.

The New York DOT expects numerous requests for more permits on
thruways and freeways until fiber optics are installed on the entire
length. Lawsuits are expected by other agencies installing fiber-optics
cable (Sprint, etc.) for the same installation privilege as New York
Telephone. Next, suits are expected to be filed to open up the Inter-
state highway rights-of-way to all utilities, since New York state legis-
lation permits utilities to occupy highway rights-of-way. The DOT
fully expects all utilities to pressure the state for occupancy rights (if
one gets on, there is no way to keep others out). It is expected that the
fiber-optics group will pressure the NY DOT, the legislature, and the
administration to permit aerial installations on freeways, particularly
where rough, rocky terrain is encountered.

Florida

The Florida experience with fiber-optics installation on the Florida
Turnpike was very good. In general, though, Florida DOT employees
are opposed toc opening up freeways to f{iber-optics installations—
especially on Interstate highways. The Florida DOT has been the
leader in developing policies and procedures for working with utility
agencies; they are probably far ahead of any other state in this regard.
They have a one-call system and were one of the first to initiate it.
They have developed probably the best liaison system between the
Florida DOT, contractors, and utility agencies. They have developed a
no-cost approach that requires an in-depth study of any conflict
between utilities and highway work or operations in an effort to elim-
inate the need to adjust utility facilities. These excellent working rela-
tionships exist between almost all governmental agencies and utility
agencies in Florida, All parties involved have worked hard to develop a
smooth relationship. To the knowledge of the author, this kind of
working relationship has not been developed to this degree in any other
state. Although the Florida DOT was the leader, it has had the
cooperation of all parties, especially Florida Power and Light and
ATE&T.

The Florida Turnpike Authority, now under Florida DOT, entered
into a contract with AT&T which covered the fiber-optics installation
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and the handling of traffic. The Authority reported that AT&T did
more from a safety standpoint of handling traffic than was required.
The Turnpike Authority reported that they were not aware of the
occurrence of any problems except for one minor incident with the
seeding and sodding contractor that did not affect the safety of the
traveling public. AT&T stopped work until the situation was remedied.
AT&T reported one minor accident. A subcontractor set up a cone
line to protect the work site (a cable placed in the median) but did not
block off a lane. The cones were set at the white edge line next to the
median. A vehicle struck one of the cones, knocking it into a worker
and slightly injuring him. He underwent a medical check and was per-
mitted to return to work.

AT&T hired off-duty highway patrolmen to be on the job site during
all working hours. This is one of the most effective means of working
traffic. They blocked one traffic lane next to the workers. AT&T
installed the cable at a rate of 5000 to 40,000 feet per day (one mile to
eight miles per day). Typical construction signing, cones, arrowing
boards, and flagmen were used around the construction site.

Closing one lane restricted traffic flow and reduced the lanes from
two to one, or from three to two, in one direction and on one side. It
was no longer a free-flowing highway, and traffic backed up and delays
did occur. The one to eight mile per day installation rate applied to
the cable only and not to totally clearing the construction zone.

Work hours were not restricted by contract, but AT&T voluntarily
adjusted times to interfere with traffic flow as little as possible. Addi-
tionally, the contract permitted splicing manholes in the median, lane
closures for emergency maintenance, attachments to bridges in some
instances, and installation of additional cable.

Massachusetts

The State Police were at the work site during all installation opera-
tions of the fiber-optics cable on the Massachusetts Turnpike. No
accidents or unusual problems with traffic could be recalled. Working
times were restricted to nonrush hours. Traffic records are not compu-
terized, and hand tallies by location and date would have to be made
for the period of the installation to determine if any accidents
oceurred.

There was little information about installation and maintenance of
the fiber-optics cable or about accidents, delays, congestion, or traffic
interference during the installation. Although the Department of
Transportation was not involved in the actual installation, they felt
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that delays and backups did occur and were generally opposed to
installation work on the Interstate highway system.

Georgia

Georgia does not permit freeway installations of utilities except for
crossings and special hardship cases. They have not conducted any
studies on the effects of such installations on highway capacity. They
restrict working hours of any utility installation on all highways.

Georgia has experienced problems with traffic control and the use of
warning devices by utility agencies during maintenance and installation
of facilities. The Department is not always notified of maintenance
work. Problems have also been experienced with compacting and back-
filling trenches and repair of pavement cuts. Fixed objects such as
poles and parked and operating equipment have presented hazards.

Georgia is strongly opposed to the installation of any utility facili-
ties, including fiber-optics cable, on freeway rights-of-way.

Kansas

Kansas faces a proposed Interstate 7(} installation of fiber-optics
cable. Officials were careful to preface their remarks concerning the
installation. On this particular installation, the state will control the
work. It is certain that capacity will be affected during installation and
maintenance operations but no studies have been conducted by Kansas
to verify this. Reliance is on experience and the Highway Capacity
Manual.

Their concerns include past lack of good traffic control and warning
signs during construction by utility agencies.

Kansas is looking seriously at the possibility of eliminating the state
WATS system and replacing it with the fiber-optics system as a trade-
off for the right to install the cable on Interstate rights-of-way. This
would result in a very large economic benefit.

Ohio and Indiana

Comments from these states were generally the same as those from
Massachusetts and other states. A comment was made that where
rough, difficult terrain was encountered, the fiber-optics cable was
routed away from the freeway to private or other property and buried.
Agencies installing fiber-optics cable seem to prefer to bury the cable
rather than go to aerial or pole installation.
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Minnesota

The Minnesota DOT is working with Northwestern Bell on a test
installation of a fiber-optics cable in the median of an expressway (not
freeway). The expressway is located in a rural area and has intersec-
tions. The traffic volume is low. The cable is being installed in the
40-ft-wide median. The cable has to be 48 inches below the bottom of
the median ditch and must be installed in a bored casing under all
crossovers. The Minnesota DOT required traffic control in compliance
with the Manual on Uniform Traffic Control Devices (MUTCD) and in
accordance with their own manual which is somewhat stricter than the
MUTCD. Northwestern Bell is responsible for the traffic control. The
test project will consist of installation at two sites on the expressway.
In general, the first installation, now under way, has not interfered
with traffic movements, All lanes are kept open during construction
because of the wide medians. There has not yet been enough experi-
ence with fiber-optics cable installations to draw any firm conclusions
about adverse effects. But it was made clear that this is a test section
only, and that there is no intent, at this time, to permit such installa-
tions on the Interstate highway system in Minnesota.

CLOSELY RELATED HIGHWAY OPERATIONS

As a reference, there are some operations on Interstate highways
that are closely related to the proposed fiber-optics installations. The
best one probably is the installation of drains at the edge of the pave-
ment (see Figs. D.1-D.5). Traffic control is carefully set up and
managed in installations of this nature by highway departments. The
motivation for contractors to maintain good signing and traffic control
is strict contractual requirements, close inspection by the state DOT
and the Federal Highway Administration, and pay for the activity.
These edge or under drains can be put in at the rate of about one mile
per day. The traffic lane next to the shoulder or work area is usually,
but not always, closed during the installation. Sometimes, traffic may
have to be crossed over, making one side of the Interstate highway
two-directional through the work zone. Such installations play havoc
with traffic movements and cause serious congestion, delays, and back-
ups, especlally if a lane is closed. Accidents do occur occasionally.
They are generally of two types: collisions with traffic control devices
(cones, arrowhoards, barrels, attentuators, signs, and other type barri-
cades or carriers); and rear-end collisions between vehicles. These
installations are usually of short duration and traffic interference lasts
only four to six weeks. Pavement edge drains are generally installed in
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Fig. D.1—Typical placement of edge drains

Fig. D.2—Edge drain trenching machine
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Fig. D.4—Backfilling the trench
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rural, or in light or fringe urban areas. They are difficult to install in
metropolitan areas if storm drain systems are complex.

Efforts have been made to correlate the proposed fiber-optics instal-
lations with other operations on freeways or I[nterstate highways.
Pavement striping, for example, is a moving operation with a work
train. Many miles of striping are put down per day. Warning signs,
orange cones, arrowboards, and towed attenuators are set up. The
work is done during off-peak periods and usually in the opposite direc-
tion of the peak flow., Some serious accidents have resulted from these
operations. One such accident witnessed by the author invoelved the
total destruction of a gasoline tanker truck (an eighteen-wheel
tractor/trailer}, and damage to two automobiles, some of the painting
equipment, a storm sewer, and property along a stream intc which

Fig. D.5—Preparation for repaving the pavement cut
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burning gasoline flowed. Deaths and serious injuries connected with
this operation have occurred around the country. Both Tennessee and
North Carolina have experienced recent fatalities. Interference with
traffic flow during striping results in congestion, delays, and backups of
traffic. But striping is not a good analogy because it takes place on an
annual or biannual basis, center lane striping is in the main stream of
traffic encroaching on both lanes, and edge striping affects at least one
lane. This is an extremely hazardous operation at best.

Another operation that has been mentioned as a possible analogy is
the mowing of the rights-of-way. Accidents do occasionally occur with
mowing equipment but not as often as some may expect. Rarely does
the equipment operate from the shoulder or interfere with traffic. If
mower operators are properly trained, they use good operating pro-
cedures such as flashing lights, signs, and visible clothing and equip-
ment; they operate, if at all possible, facing traffic. They mow away
from the shoulder edge and cross traffic at opportune times. They
must move onto the shoulder at guardrails and over bridges, but again
they are supposed to carefully choose opportune times, Equipment is
required to be parked well away from the roadway for breaks and
overnight—out of the 30-ft clear zone is the usual requirement.
Although mowing operations rarely interfere with traffic movement to
cause delays or reduced capacity, accidents do occasionally occur. For
instance, a piece of equipment may be struck while momentarily
stopped on the shoulder or while trying to mow over a guardrail from
the shoulder with special boom mowers in a difficult area.

Censtruction work on bridges where the shoulders, next to both the
median and the outside edge, are closed for long periods of time is
another possible analogy. These operations require the New Jersey
temporary barrier {see Fig. .6} next to the traffic lane, arrowboards,
cones, and barrels to direct traffic by the obstacle. Even when these
barriers are used next to or adjacent to the traffic lane but do not
encroach on the lane, traffic movements are restricted somewhat and
congestion and delays do occur during heavy flows. Traffic accidents
are numerous in these areas, as can be observed from the barriers
themselves., These stationary objects may be in place a year or more,
at night and during adverse weather, which may account for many of
the accidents. Although barriers are not a good example of an analo-
gous activity, it illustrates that drivers respond differently and errati-
cally to any unusual condition along the highway, particularly Inter-
state highways.
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Fig. D.6—New Jersey concrete barrier

CONCLUSION

It appears that it is possible to install fiber-optics cable in Interstate
highway rights-of-way without long periods of serious disruption to
traffic. Few accidents, and those all minor, have been reported, indi-
cating that on toll facilities—thruways and turnpikes—the cable can be
installed underground without causing serious accidents and that such
agencies as AT&T can be relied upon to provide safe work zones. This
seems to be true for at least the early stages of the installations. The
overall credibility of utility agencies regarding safety in work zones on
highways is poor; perhaps now the fiber-optics group will attempt to
overcome that image.
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The median of a freeway is the least desirable location to install
fiber-optics cable. "It involves work next to the high-speed lanes and
equipment must move across traffic to access the installation site.
Work in the median may also result in a lane closure due to the prox-
imity of the work to the moving traffic. Installation at the outside
edge of the shoulder is the next least desirable location. Although
work at the shoulder edge may be done without necessitating a lane
closure, it is still close to moving traffic and interferences can be
expected, resulting in congestion, reduced capacity during installation
and maintenance, backups, delays, and accidents. Under no conditions
should the pavement on an Interstate highway be cut, including the
paved shoulders, for any such installation.

If fiber-optics installations are permitted on Interstate highway
rights-of-way, the ideal location would be outside the access control
fence which might be accomplished by moving the fence in to accom-
modate the utility. The next best place for such installations would be
between the fence and the slope lines (top of cuts and toe of fills).
Should the installations be permitted, exact cable locations should be
predetermined before installation and strictly adhered to for both hori-
zontal and vertical alignment. The cable locations should be well
marked to prevent damage from highway maintenance and construc-
tion crews,

There are some conditions peculiar to the Interstate highway system
to be aware of. It is fully user paid for, contrary to the beliefs of some.
It has been free of access and encroachments of utility installations
except for crossings and a few extreme isolated hardship cases, usually
where construction of an Interstate highway forced a utility into hard-
ship. Since the beginning, efforts have been continually exerted to
improve safety on the system. The 30-ft clear zone, bridge widening,
removal of (or protection at) fixed objects, breakaway sign posts and
light standards, and attenuators at gore areas are some examples.
Installations of utility facilities such as fiber-optics cable amount to a
proliferation of activity on the Interstate system and will add to activi-
ties interfering with traffic flow. It is inevitable that the installation
and maintenance of such facilities will, in some way, affect the safety
and free movement of vehicles on the highway. Just how much prolif-
eration of utility facilities on Interstate highway rights-of-way will
occur if fiber optics are permitted there is unknown, but other facilities
can present just as good a case for the right to install their facilities as
fiber optics. They will be there.

It is suggested that if utilities are permitted on Interstate highway
rights-of-way, traffic control should be conducted by the state DOT
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involved at the cost of the utility. This probably should also be true
for all freeway facilities including toll thruways and turnpikes.

Toll hishways are constructed under the assumption that they will
be paid for from toll collections and that fees will be raised to cover
shortfalls. Since state DOTs and the FHWA usually do not have
authority over these facilities, some operations may be considered and
permitted that would not be considered by the FHWA and state DOTs.
Toll booths alone are designed to bring vehicles to a stop, or virtually
80, to prevent escape of toll fees. Authorities responsible for operating
toll highways may welcome new ways of generating revenues. Toll
highways, although classified as freeways, do not operate at the high
level of the Interstate highway system. Although construction and
maintenance operations on toll highways are generally conducted in a
safe manner with due consideration for the traveling public, these
activities are not always carried out with the same rigid requirements
and dispatch applied to Interstate highways. Care should be used in
comparing toll freeways and Interstate highways. The design, con-
struction, and operating standards are not the same.
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Appendix E

EXEMPLARY TOLL ROAD AUTHORITY/
COMMUNICATION COMPANY AGREEMENT

GRANT QF NON-EXCLUSIVE
EASEMENT

THE ILLINQIS STATE TOLL HIGHWAY AUTHCORITY, an
instrumentality and administrative agency of the Srtate of
Iilinois, hereinafter sometimes referred to as "GRANTOR" for
and in consideration of the promises, covenants and fees as
hereinafter provided, does hereby grant to ATA&T COMMUNICATIONS,
INC., a Delaware Corporation, authorized to do business im the
State of Illinois, with an office at 300 South Riverside Plaza,
2nd Fleor, Chicage, 1Illinois 60606, hereinafter sometimes
raeferred to as "GRANTEE", a NOMN-EXCLUSIVE EASEMENT, hereinafter
sometimes referved te as 'GRANT", to construct, install,
operate, maintain, inspect, repair, replace and remove a
lightguide cable, consisting of twenty-eight (28) mode fibers
stranded around a fiber glass core. The cable shall be 2
waterproof or filled type vrequiring ne air presurization
equipment, hereinafter sometimes referred to as "CABLE", for
use in transmission of communications, but not radio frequency
or any other type that will interfere with the transmission of
communications by the GRANTOR in its present or its future
operation of the Tollway, on East-West Tollway alcong the sourh
gide fence line for a distance of approximately 24.6 miles from
22nd Street, Oak Brook, Illinois westerly to the Route 56 Ramp,
and for a distance of 5' on each side of the cable locatien,
all as approved from time to time by the GRANTOR and as delin-
eated on GRANTEE'S drawings, attached hereto as Exhibit ™A™ and
made a part hereof, and located on the real estate owned or
occupied by GRANTOR sitcuated in Du Page County and Kane County,
together with the right of ingress and egress upon the Easement
Premises, for purpeses of coustructing, instaliling, operating,
maintaining, inspecting, repairing, replacing and removing said
CABLE according to plans, specifications, conditions, require-
ments and procedures approved by the Chief Engineer of the
GRANTOR, hereinafter sometimes referred to as "“Chief Engineer",
from time to time as set forth hereinafter. Said Exhibit "A"
shall consist of preliminary plans and specifications and will
be substituted with "AS-BUILT" plans and specifications upon
completion of the installation, and approved thereof by
GRANTOR, of the CABLE. This GRANT is subject to conditions of
record and GRANTOR makes no representation as to such con-
ditions or representations or warranties as to GRANTOR's title
or interest in the Easement Premises. By GRANTEE'S acceptance
of this GRANT, by execution hereof, GRANTEE agrees to the terms
and conditions of this GRANT, and in the event of any viclation
thereof in addition to the requirements, specifications, danm~
ages and responsibilities of GRANTEE hereof, all inrerest of
the GRANTEE in this GRANT shall, at the option of the GRANTOR,
revart to GRANTOR, its successors and assigns, and GRANTEE
shall have ne further interest in the Easement Premises,It 1is
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understood and agreed by GRANTOR and GRANTEE that this Grant of
Non-exclusive Easement herein shall not extend to any paved
portion of GRANTOR's property. Additional terms, <conditiens
and limitations of said GRANT are as set forth in the following
Articles commencing with ARTICLE I, ADDITIONAL TERMS OF GRANT,
and terminating with ARTICLE IV.

ARTICLE 1

ADDITIONAL TERMS OF GRANT

This NON-EXCLUSIVE GRANT OF EASEMENT is subject to the
following terms, conditions and limitations:

SECTION 1. TERM

A, Tetrm: The term of this GRANT shall commence as of the
18th day of June 1984 and shall continue for a period of
twenty-three {23) years from said date, terminating on June 17,
2007, subject however, to early termination by the GRANTOR as
provided in this GRANT or by operatisn by law.

B. Extensions: If GRANTEE shall have timely and properly
performed all of GRANTEE'S duties and obligations as set forth
in this GRANT, including but not limited ¢to all payments
and/or reimbursements dues to the GRANTOR, GRANTEE shall have
the oprion of negotiating an extension of this GRANT fer an
additional period of twenty-five (25) years ending June 17,
2032 according to the rerms hereof, provided however, that the
fees and expenses to be paid by the GRANTEE to the GRANTOR,
shall be based on economic conditions, needs and requirements
at such time and din the future, 2s determined by the sole
discretion and judgment of the GRANTOR.

C. Additional Cables: Nothing herein is intended to per-
mit GRANTEE to construct or install additional cables of any
kind within the Easement Premises following the initial con-
struction and installation of the CABLE,

SECTION 2. FEES AND EXPENSES:

A. Fees: The GRANTEE shall pay to GRANTOR as consider-
arion for this NON-EXCLUSIVE GRANT OF EASEMENT, the sum of TWO
HUNDRED FIFTY THOUSAND and 00/100 DOLLARS ($250,000.00) on or
before the date of the initial construction of the CABLE.

B. Expenses: GRANTEE shall also pay eor reimburse GRAN?OR
for all salaries, fringe benefits, fees, costs and expenses in-
curred by GRANTOR, its officers, directors, staff, employees,
attorneys, consultants and for cutside agents retained by the



185

- E.4 -

GRANTOR during the preparation, review and approval process,
and operations thereafter, in connection with this GRANT.
Nothing herein is intended to limit GRANTEE'S obligations to be
responsible for any and all taxes,

asesaments, claims, judgments, licenses, fees, costs and
expenses incurred or assessed against GRANTOR during the entire
term of this GRANT and GRANTEE shall promptly pay or reimburse
GRANTOR for any such taxes, assessments, claims, judgments,
licenses, fees, costs and expenses due te this GRANT and the
actions or inactions of GRANTEE.

SECTION 3. GRANTCR'S RIGHTS

A. Regservation of Rights: GRANTOR, in addition to its
rights to terminate this GRANT or to require relocation of the
CABLE from the Easement Premises &s hereinafter provided re-
serves unto itself and its grantee's, permittees, lessees and
assignees at all times the right to use the darea above, below,
or adjacent to the CABLE and under, upon, through and across
the Easement Premises for any and all Toll Highway purposes,
including, but not limited to the grant of any other permit or
easement which does mnot substantially interfere with GRANTEE'S
cperation of the CABLE.

3. Non-Interference: GRANTEE'S installation,  mainten-
ance, inspection, operation, repair, replacement, removal and
other activities on and uses of the Easement Premises shall be
subject to and and shall not interfere with the safe and effic-
ient operation of traffic, waintenance, c¢onstruction, recon-
struction of highway traffic or any other operation or activi-
ties of the GRANTOR on the East-West Tollway. In the event, in
the reasonable judgment of GRANTOR's Chief Engineer, after con-
sultation with GRANTEE, the safety or protection of Toll
Highway patrons, personnel or property are adversely affecred
by GRANTEE'S planned or actual actions, inactions or uses of
the Eagement Premises, GRANTEE shall, without any cost or ex-~
pense to GRANTOR, change its plans, halt any activities or rtake
any actions as directed by the Chief Engineer that he, in his
sole discretion determines necessary to protect the patrons,
personnel or property of the GRANTOR.

C. Relocation: GRANTEE agrees that, in the event any of
GRANTEE'S installation or operations interfere with any opera-
tion, reconstruction, improvement, widening or expansion of the
Toll Highway System, GHANTEE snall, upon written notice from
the Chief Engineer, and within such reasonable time or times as
may be established by GRANTOR, from time to time, and at
GRANTEE'S sole expense, relocate, alter, or protect the CABLE
as directed by the Chief Engineer so as to avoid interference
with such operation, vteconstruction, improvement or widening.
If any area within the Easament Premises, or other unpaved
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portions of GRANTOR'S property or property hereafter acqguired
by GRANTOR in connectien with the aforesaid operation, recon-
struction, improvement, or widening of the Tall Highway System
is available, GRANTOR shall permit the relocation of the CABLE
to such area that would not interfere with GRANTOR'S operations
pursuant to the terms and conditions of the GRANT., Such ralo-
cation or alteration shall be located on property not owned by
the GRANTCR only if suitable locations wizhin GRANTOR'S prop-
erty or property hereafter ascquired by GRANTOR whieh do not
interfere with GRANTOR'S plans or operations are not avail-
able, Nothing herein shall require GRANTOR to acquire property
for the purpose of releocation of the CABLE. All costs, fees,
and expenses of any such relocaticn or alteration of rhe CABLE
shall be at the expense of GRANTEE. If GRANTOR is required by
the preseunce of the CABLE to alter its plans for future im-
provements or operations to avoid interference with the CABLE,
then GRANTEE shall pay all costs, fees, and axpenses due to
such alteration. Nothing herein shall require GRANTOR to alrer
or vary its existing or future construction plans and methods
to avoid interference with the CABLE and related GRANTEE
facilities, and GRANTOR reserves for itself sole and complete
discretion regarding future design, operation, maintenance,
alteration, c¢onstruction, 3ind reconstruction of the Iliinmois
Tollway System.

D. Designation of Responsibilicy: Not less than thirty
(30) days prior to commencement of installation on the Essement
Premises, the GRANTEE shall appoint a Project Engineer whe
shall be directly in charge of the work to be performed pur-
suant to this GRANT and who shall be the lizison with the
GRANTOR'S (Chief Engineer or his representative, GRANTEE'S
Project Engineer shall be assigned to the project on a full
time baais, be familiar with the plans and specifications of
all contracts zwarded by the SRANTEE, and shall be in tcharge of
GRANTEE'S employees, agents, and contractors assigned to per-
form work under this GRANT. The Project Eangineer shall be
accessible to and cooperate with the Chief Engineer or his
representative, The GRANTEE shall provide GRANTOR in writiag
with a list of all personnel in charge of work on the project
and keep said list current. CGRANTEE shall immediacely notify
GRANTOR in the event of change in the Project Engineer. The
GRANTEE shall submit to GRANTOR a listing of authorized persons
to be contacted in the event of an emergency. Wichin ten {10)
days prioer to commencement of construgtion activities on the
Easement Premises, the Chief Engineer shall notify GRANTEE of
and designate in writing the persons who shall serve as his
representatives throughout the design, <¢onstruction, inspec-
tion, and maintenance activities. One of the Chief Engineer's
representatives shall be designated as the liaison for the
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GRANTOR in connection with the GRANTEE'S day to day activities
and shall be the person with whom GRANTEE shall be required to
communicate whenever GRANTEE is required by this GRANT to
communicate with or seek spproval from the Chief Engineer. Any
action required to be in writing must be signed by the Chief
Engineer. The Chief Engineer shaltl have the right te change
his representatives upon notice in writing to GRANTEE.

E. Plats and Legal Descriptions: GRANTEE asgrees that in
the event that a legal descriptiom of any or all of the parcels
of property defined 23 the Easement Premises is determined by
GRANTOR'S £hief Engineer to be needed at any time by GRANTOR
for any purpose, GRANTEE ashall proumptly prepare or cause to be
prepared such surveys, parcels plats, and legal descriptions
including (metes and bounds, if required)}, plats of survey or
any other property related documents, as determined at the sole
discretion of GRANTOR, and such documents shall be sealed by an
Illinois Registered Land Surveyor, all the aforementionmed to be
performed and provided at the sole cos* and expense of GRANTEE,
and in accord with reasonable standards and criteria esatab-
lished by GRANTOR and said legal description shall beconme
Exhibit "B"™ hereof as if fully set forth herein at the time of
the execution of this GRANT.

SECTION 4. CROSSING PERMITS.

GRANTEE shall, in connection with any crossings of
paved portions of the Toll Highway System cthat are expressly
referred to on plans and specifications approved by the Chief
Engineer, apply foer, comply with, and be subject to procedures
established for the graanting of permits by GRANTOR generally
for crossings under paved portiona of the Toll Highway Syste=x.
In addition to the provisions hereof, GRANTEE shall addition-
ally be compelled to comply with each and every requirement of
GRANTOR, as established from time to time for the granting of
permit crossings except that no fees, permit bonds, or insur-
ance gseparate from those otherwise required of GRANTSE herein
therefor, shall be assessed or requested by GRANTOR for permit
crossings approved prior to, during or in <¢onnection with the
initial installacion of the CABLE. GRANTEE shall have no ease-
ment interest or rights for and in connection with crossings,
except for those arising pursuant to GRANTOR'S permit proce-
dures 33 GRANTOR shall from time to Ctime establish generally
for such permit crossings. Nothing is intended to imply, nor
shall iz pgive GRANTEE the right to additional crossings, ot
permits rtherefor, not set forth in the approved plans and
specifications for  the initial instaliation of the CABLE
herein. Any such other permits or cressings shall be subject
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the gole discretion of the GRANTOR.

ARTICLE II

INITIAL DESIGN AND CONSTRUCTION REQUIREMENTS

SECTION 1. PRECONSTRUCTION PROCEDURES

A. Plans and Specifications: GRANTEEZ shall be responsible
for the preparation of all plans and specifications for work to
be performed on the Easement Premises and such plans and speci~-
ficatioas shall be submitted te GRANTOR, for approval by
GRANTOR, prior to commencement of such work which approval
shall not be unreasonably withheld or delayed. The plans and
specifications for each construction contrsct ahall incorporare
those features and provisions identified for inclusion in the
respective comstrucrien section and/or required by this GRANT.
In the event GRANTOR disapproves of said plans and specifica-
tions, GRANTOR shall cause its Chief Engineer to indicate in
writing, specifiec objections and GRANTEE shall thereafter
¢orrect and resubmit such revised plans and specifications in
accard with GRANTOR'S requirements. GRANTEE shall promptly
provide, from time to time, GRANTOR with aay and all informa-
tion and documents that GRANTOR may reasonably require to eval-~-
uate and review GRANTEE'S oplans and specificarians. Any
changes later proposed to approved plans ar apecifications
affecting the Tasement Premises, GRANTOR'S preoperty, or the
CABLE shall be resubmitted to GRANTOR for prior approval in
accord with this section prieor te commencement of any work
thereon.

B. Preconstruction Meeting: GRANTOR'S Chief Eungineer
shall be given prior written notice of and invited to any
preconstruction meetings between GRANTEE'S Project Eagineer and
GRANTEE'S contractors employed to perform work on GRANTOR'S
property or the Easement Premises.

C. Changes, Alterations ot Imsprovements of Plans:
Notwithstanding GRANTOR'S initial approval of the plans and
specifications for the CABLE, should changes, alterations, or
improvements in the approved plans and specifications become
necessary or desirable in connection with the operations of the
Illinois Tollway System, as reagsonably determined by GRANTOR,
GRANTEE shall opromptly oprepare and perform such design
¢construction, reconstruction, relocation, or alteration as may
be required to implement the changes decided by the GRANTOR, at
ne cosl or expense to GRANTOR.

D. Pre-existing Permits and Utilities: GRANTEE shall be
responsible for examining the Easement Premisea aad all docu-
ments and plans relating thereto whether in the possession of
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GRANTOR or othera, and for identifying any and all obstruc~-
tions, utilities, drainage facilities, interests, pipes, lines,
and the like within the Easement Premises, whether above or
below ground, and GRANTEE shall be responsible for any and all
damages, interferences, effects, relocations, costs, improve-
ments and charges of every Kkind and nature that may arise
therefrom. "GRANTEE shall further be rvequired to give prior
written notice to each and every individusl or entity haviang
facilities on or an interest in the Easemeant Premises of
Grauntee's planned installacrion of the CABLE. GRANTEE shall,
prior to commencing construction, make provision for the pro-
tection, accommodation, and/or relocation of said facilities
and interests. All such arrangements shall be at the socle cost
and effort of GRANTEE. Copies of any agreements relating
thereto shall be provided to the Chief Engineer prior to
commencing installation at the locations covered by said agree-
ments. Any agreement or work involving relocation of such
facilities skhall be subject to approval of the Chief Engineer.
However, the GRANTOR shall not impose nor require any staandards
greater than those required by the present policy of GRANTOR
relative to utilicy imstallations. It is understood and agreed
that GRANTOR shall be under no responsibility to GRANTEE to
grant, cause, or arrange for such agreements or relocations.

E. Plan Review by Chief Engineer: Except for previously
approved Crossing Permits as defined in ARTICLE I, SECTION 4,
prior to azdvertising for letting of &ny c¢onstruction contract
involving the GRANTOR or GRANTOR'S property, the GRANTEE shall
submit to the the Chief Engineer for review and approval, con-
tract documents for the proposed construction. Following
review aof said documeats, the Chief Engineer will notify the
GRANTEE within thirty (30) days after receipt thereof in writ-
ing of approval of the plans and specifications or state its
objections, {including rveasons for the disapproval thereof. No
construction shall begin on the GRANTOR'S property prior to
said approval by the Chief Engineer. During construction,
GRANTEE shall require its coatractor to submit shop drawings
for construction of all major items of work on the Easement
Premises or on GRANTOR'S property. GRANTEE shall forward (omne)
1 copy of all shop drawiags to the Chief Eagineer for approval
prier to construction of the specified work item. Shop draw-
ings are required for, but not liwmited to, augering and jack-
ing operations, installation, shoring and appurtenant facil-
itiea.

F. Progress Schedules: GRANTEE shall submit to GRANTOR a
Progress Schedule showing the dates projected for starting and
completing various design, construction and maintenance activi-
ties for the entire CABLE within GRANTOR'S property. The sub=
mission shall clearly indicate the types of work to be in pro-
gress and show that throughout each stage of the work, reason-
sble time periods are allowed in order to assure that the work
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will be completed within the stated duration. The schedule
shall indicate the established construction limirs of each seg-
ment of the CABLE, all contract awards and completion of con-
tracts in all segments of the Easement Premises. GRANTEE shall
report to the Chief Enginesr or representative at the end of
each month to inform him of the progress to date and any alter-
ations in the approved schedule. The Progress Schedule shall
be kept curremr during the design and ¢onstruction process and
updated periodically when changes occur #nd shall be submitted
te the GRANTOR for approval of the Chief Engineer with an
expianation of any revisions since the previous submittal.

SECTION 2. SPECIAL CONTRAGT REQUIRMENTS

A. Contractors and Subcontractors: GRANTEE shall rvequire
in all contracts for installation of the CABLE or related work
affecting the Easement Premises or affecting any other GRANTOR
property that contracters or subcontractors rights aand obliga-
tions pursuant to their contracts with GRANTEE include, but not
be limited to, the terms and conditions of this GRANT and the
following requirementa:

(1) Hold Harmless: CGRANTEE shall include a clause
similar in content to ARTICLE IV, SECTION 3, whereby the con-
tractor holds harmless and indeumnifies GRANTOR, its officers,
directors, employees, agents, and ccnsulting engineers.

(2) Illinois Fair Employment Practices Commission:
GRANTEE shall require the contractor to adopt all of the appli-
table requirements, provisions, and rules and regulations of
the Illincis Fair Employment Practices Act, as amended, (I1ll.
Rev., Sctats., Ch. 48, Sec. 851 et seq.) and all of the appli-
cable rules and regulations promulgated thereunder by the
Illincis Fair Employment Practices Commission.

(3} Paymen:t and Performance Bonds: The GRANTEE shall
require from each construction contractor Payment and
Performance Bonds in form approved by GRANTOR in the full
amount of each construction contract from each coentractor in-
volved, and said Bonds shall name GRANTOR as an additional
obligee.

(4} Insurance: GRANTEE shall provide to the GRANTOR,
certificates of insurance from each construction contractor or
from GRANTEE naming GRANTOR as an additionmal insured party.
Certificates of insurance shall be on Indurance Sarvice
Organizations (IS0) Form and provide thirty (30) day notice of
cancellation. The certificates shall be signed by the imsur-
ance companies or their authorized agents,. The iasurance
companies wmust be authorized to do business in the State of
Illinois.



191

- E.1D0 -

{5) Contipnucus Coverage: GRANTEE shall require the
contractor to maintain in full force the coverages required in
this section for the term of the contract. The GRANTEE shall
not allow any subcontractor to commence work on any portion in
connection with the installation of the CABLE without evidence
that the subcontractor has insurance coverage equal to the
coverages required in this section.

(6} Coverage Requirements: Cercificates of insurance
from any contractor performing work for the GRANTEE on the
Zzsement Premises shall show the following winimum amounts of
insurance coverage to be in effect:

(a) Comprehensive Automobile Liability:
$ 500,000 Bodily Injury per person
1,000,000 Bodily Injury per occurrence
500,000 Property Damage per osccurrence

(b) Worker's Compensation and Employer's Liability
Insurance: covering the obligaticns of the
company in accordance with the provisions of the
Worker's Compensation Law of the State of
Illinois,

(¢} Comprehensive General Liability: Policy shall
inelude <coverage for Premlises and Operations,
Contractor's Protective Liability, Completed

Oparations, Broad Form Blanket Contractual Liabi-
lity, Broad Form Property Damage, including Com-
pleted Operations and Personal Injury Liabiiicy.
Where the hazard exists, the coverage shall pro-
tect against claims of explosive, collapse, o1
underground damage.

$1,000,000 Bodily Injury per person
1,000,000 Bodily Injury aggregate limit
500,000 Property Damage per occurrence
1,000,000 Property Damage aggraegate limit

(d) Umbrella Coverage: In addition to the limits of
coverage specified above, an Umbrella or Excess
Liability Policy of not less than $2,000,0008 for
any one occurctence and subject to the same aggre-
gate over the Comprehensive Automobile Liability,
Employer's Liability, and Comprehensive General
Liability coverages is required. ©Uambrella cover-
age is subject to approval fo the GRANTOR as to
form and amount of self-insured retention.

(e} Owner's Protective Insurance:

$1,000,000 Bodily Injury per person
1,000,000 Bodily Injury per occcurrence
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$500,000 Property Damage per occurrence
and aggregate limit.

Owner's Protective Insurance shall be purchased
and maintained by the contractor and shall name
the GRANTOR and its censulting engineers,
Envircodyne Engineers, Inc. as nacmed insureds.

B. Notice to Procead: A4 written notice to proceed from
the Chisf Eagineer will be required prior te commencement of
construction of each phase of the installation of the CABLE on
the EZasement Premises or GRANTOR'S properry. The Chief Bagi-
neer shall not be required to issue the Notice to Proceed for
construction until GRANWTEE shall have provided to GRANTOR final
plans and specifications, Payment and Performance Bonds, and
insurance certificates. The Chief Engineer shall not unreason=-
ably withhold the issuance of the Notice to Proceed.

SECTION 3. CONSTRUCTION ACTIVITIES

A. Standard Specifications: All construction activities
to he performed under this GRANT on the Easement Premises shall
meet requirements of the Standard Specifications for the
Worthern Illinois Toll Highway January 1, 1982, and supplement
dated June 1, 1983, except as approved otherwise by GRANTOR,
and except as otherwise set forth in this GRANT.

B. Maintenance of Tollway Traffic: GRANTEE agrees that
all construction and maintenance work that is to be performed
on the Easement Premises shall be performed soc as nat to ceon-
flict with or effect the normal operation of Tell Highway
craffic.

(1) Traffic Control: Traffic coatrol regquired due to
GRANTEE's construction or other GRANTEE activi-
ties on rhe Easement Premises shall be conducted
according to standards established by, and sub-
ject to prior appreval by the Chiaf Engineer.
GRANTOR shall, a4t all times, have the right to
employ its own forces or enter into its own con-
tracts for such traffie control as may, ia the
sole but rteasonable discretion of the Chief
Engineer, be required for the safe and efficient
flow of Tollway traffic.

(23 Expenses: Costs of traffic contrcl required by
this subsection shall be the responsibility of
GRANTEE, and GRANTOR shall be promptly reimbursed
therefor by GRANTEE. 1f feasible, prior te in-
curring any costs for traffic control hereunder,
GRANTOR shall give GRANTEE a written estimate of
such costs and shall send GRANTEE an itemized bill
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faor such costs gquarterly. These costs will be separate from
the fee described in ARTICLE I, SECTION 2. A. of this GRANT and
will {in¢lude, ©but are not limited to the installation,
maintenance, and removal of signs, cones, barriers, lame divi-
ders and barricades as well as the use of flagmen.

(3) Specific Reguirements: Each coustruction contract for
work adjacent to Tollway traffic shall inclilude the
following traffic control provisions:

(a) Concrete barrier wall, guardrail, or other
positive approved protective devices shall
be placed at sites in which work activities
are conducted within the clear zone width in
accordance with American Asaociation of
State Highway and Transportation officials
(AASHTO) criteria.

{b} Any advance construction sigaing shall be
removed from view of the motorist after work
hoers.

(¢} No work will be permitted on the Easement
Premises from 12:00 (Koon) of the day pre-
ding a mnationzl holiday wumtil afrer 12:00
{Hoon) of the day foilowing a national holi-
day or on the Friday aand Moanday before and
after a holiday weekend.

C. Access to Construction Site: It is understood and
agreed bhetween Lthe parties hereto that GRANTEE shall perform
all installation, construction, replacement, restoration,

alteration, improvement, reconstruction, and/or repair or main-
tenance work without access to or from the travel lanes of the
Toll Highway System or rampe or shoulder adjacent thereto from
or to the Easement Premises or from ¢r to GRANTOR'S property.
GRANTOR shall have the absolute right to deny all ingress to
and egress from the Easement Premises from and to the GRANTOR'S
travel lanes, rawmps, and shoulders. Subject to said rights of
GRANTOR, GRANTEE may, from time to time, request of the Chief
EZngineer special permits or approvals for such access co vehi-
cles hauling materials and egquipment to and from the construc-
tion site. Under no circumstances «ill personal vehicles be
permitted access to the GRANTEE'S construction sites or to be
parked on the Easement Premises.

D. Storage of Vehicles and Equipment: Vehicles and
equipment shall net be allowed at the construction sites on
GRANTOR'S property, except as specifically required for currcent
construction operations. If GCRANTEE'S comstruction activicies




194

- E.13 -

requize the storage of equipment or materials, the atorage
sites must be at locations designated by and with prior ap-
proval of the Chief Engineer.

E. Progress Reports: Not less tham every three (3) months
commencing with date of initial installatiom, the GRANTEE shall
obtain from each construction contractor and provide the Chief
Engineer with reports describing the progress of all contracts
and all majer items of work and include updated estimates for
commencement and completion of all major items and phases of
the work. In the event that the GRANTEE'S scheduled work
activities are materially affected by changes in the plans or
the amount of work required due to circumstances unknown at the
time GRANTEE and its contractor initiated work, GRANTEE shall
submit a2 revised Progress Schedule as required in ARTICLE 11,
SECTION 1. F., toe describe the items of work remaining and the
schedule that is proposed to prosecute the balance of the
work. GRANTEE shall use all practicable means to make the
progress of work conform to that shown on the approved Progress
Schedule. If GRANTEE falls behind the scheduled progress, then
necessary steps muat be taken to improve the progress. In the
event that the GRANTEE fails to do 3o, GRANTOR may, at the
discretion of the Chief Engineer,. require that GRANTEE
implement measures such as additional equipment and manpower at
ne cost to GRANTOR.

F. Methods of Installation: All underground installation
methody shall have the prior written approval of the Chief
Engineer. 1Installations made through embankments or in eut
section may be made by the trenching method. Where trenching
is permitted, the CABLE shall be 1laid in acecordance with
approved methods, and the excavation backfilled and compacted
immediately. Open excavation remaining overnight shall not
exceed one hundred feet in length. Bacekfill material shall be
placed in accordance with GRANTEE'S approved plans and
specifications. In no event shall the travelled way or paved
shoulders be disturbed during the installatien.

G. Settlement: The GRANTEE shall use sheeting and bracing
to support the walls of the trench where adjaceat to Tollway
pavements and all other areas where s$0il and sub=-surface condi=-
tions so require in order to avoid damage to slopes, pavement,
and shoulder. GRANTOR requires that GRANTEE establish pavement
and shoulder profiles through the use of an a2cceptable sur-—
veying method at spec¢ific spacing and time intervals in loca-
tions of pipe jacking and tunneling or as otharwise specified
by the Chief Engineer. Trench settlement and other deficien-
¢ies related to the construction procedures are the sole re-
sponsibility of the GRANTEE and shall be resolved in z mannetr
and schedule approved by the Chief Engineer.
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H. Replacement of Landscaping: Should the trimming of
trees, destruction or removal of trees, shrubs, or other land-
scaping within GRANTOR'S property be found necessary during the
installation of the CABLE and related facilities, or in the
servicing of facilities following construction, the GRANTEE
must obtain prier written authorization for the work to be com-
pleted in accordance with the conditions prescribed by cthe
GRANTCOR. The GRANTEE shall be required to veplace in kind sod
and shrubbery and make reasonable replacement of trees or other
landscaping features subject to the reasonable approval cf the
Chief Engineer. GRANTOR may plant other trees and shrubbery or
other landscaping on the Easement Premises following installa-
ticn that dees not interfere with property installed.

I. Drainage: In areas where drainage facilities are
affected during the construction operation, GRANTEE shall be
responsible for maintaining adequate drainage to insure against
pending, £looding, and siltatiocn. Ditehes and culverts muat
not be blocked by excavated materials, and must allow uninter-
rupted flow in all drainage facilities during comnstruction.
Debris in ditches resulting from the construction activities of
GRANTEE shall be immediately removed, and the ditch configura-
tion, as previocualy determined or as defined by the extension
of the adjacent slopes shall be reestablished. Drainage facil-
itiea, as well as sodding, 3seeding, and other landscaping
improvements thereon, 3shall be restored as specified by the
GRANTOR.

J. Fence Replacement and Temporarv Fence Inostallation:

When construction activities or access to Lthe construction site
require temporary removal of the existiang fence, GRANTEE sghall
provide that the fence be dismantled, and removed from the con-
struction site or wused as temporary fence during the work
activities. Fence removal shall only be performed after the
GRANTEE has installed temporary fence thereby claosing any open-
ings to be made in the right-of-way fence line. Upon comple-
tion of GRANTEE'S coanstruction activities, all areas of removed
or damaged fence shall be replaced in kind with new fence in
accordance with the Standard Specifications of the Northern
Illinois Toll Highway January 1, 1982 and Supplement dated June
1, 1983.

K. Disposal of Excess Marerjals: GRANTOR has the right to
selectively obtain and use all discarded materials at aspecified
disposal sites on GRANTOR'S property which have been previously
arranged %y the GRANTOR and GRANTEE. GRANTEE shall give
GRANTOR reasonable notice of the availability of such excess
materials. All other discarded material, equipment, ar
supplies from GRANTEE'S «operations shall be removed froaz
GRANTOR'S property and disposed of outside of GRANTOR'S prop-
erty by the GRANTOR at GRANTEE'S expense. If an authorized
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disposal is made on GRANTOR's proparty, it shall be done in the
location and manner so designated by the Chief Engineer.

L. Coordination with GRANTOR Construction Activities:
GRANTOR reserves the right to perform work on its own behalf,
and others, within GRANTOR'S property including the Ezsement
Premises, and to permit public wutility companies, contractors,
and others to do work during installation of the CABLE within
the limits of or adjacent to activities of GRANTEE. GRANTEE
and its contractors shall cooperate to the fullest extent with
GRANTOR and ifs contractors. The Chief Engineer and its con-
tractor shall be norified in writing by GRANTEE at least ten
(10} days prior to the start of any operation requiring co-
operation with otheras. In the event GRANTEE'S construction or
installation activities shall interfere with the GRANTOR'S
planned workx or the planned activities of the GRANTOR'S
contractors or other authorized parties in the judgment of the
Chief Engineer, GRANTEE shall adjust its activities, operations
or work to avoid interference with said GRANTOR planned work.

M. Inspection of Construction Activities: GRANTEE is
responsible for rhe work involved in the instailation of the
CABLE, dincluding rhe quality control of all werkx performed.
GRANTEE shall assign a Projeet Engineer to be on site at all
times during performance of the work to assure that the activi=-
ties and improvements are in conformance with the approved
plans and this GRANT, GRANTOR and its consulting engineers
will have the right, but not the responsibility, to inspect all
GRANTEE'S construction activities. The Chiesf Eagineer, or his
representative shall have the right, but not the responsi-
bility, to direct the Project Engineer to halt further activi-—
ties 1f the GRANTEE or its contractor are not in compliance
with approved plans or this GRANT, or if the work or activities
of GRANTEE, in the judgment of the Chief Engineer, otherwise
jeopardizes the safery of Tollway patrons or property. In such
case, the said Project Engineer shall immediately halt the work.

N, Extra Work Orders Required Due to Tollway Inspecticns
and Standards: If within the c¢ourse of construction activi-
ties, the Chief Engineer finds that the GRANTEE or its con-
tractors are not in conformance with this GRANT or with
GRANTEE'S approved plans and specifications or that changes are
required for the protection of Tollway property or patrons, or
are necessary cto avoid interference with Tollway maintenance or
construction activities or operation. CGRANTEEZ shall be respon-
sible for any Extra Work Orders cr Change Orders or other costs
or expenses that may result and must assure that the exrcra work
i3 to the satisfaction of the Chief Engineer.

a. Identification of Line in Place: GRANTEE shall iden-
tify the CABLE and its location on markers as designated by the
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Chief Engineer. Markers shall be attached to the right-of-way
fence placed at grade or on marker post in a manner approved by
the Chief Engineer.

P. Repair of Damage: In the event of damage to the prop-
erty of GRANTOR or to GRANTOR'S facilities as a result of use
of the Easement Premises or GRANTOR'S property by GRANTEE, its
agents and assigns, or as a result of installation of CABLE by
GRANTEE, {its employees, guests, or agents on the Easement Prem-
ises, GRANTEE shall within any reasonable time established by
the GRANTOR, and ia accord with GRANTOR'S written demand,
repair, replace, or restore szid property to the same conditien
that existed prior to such damage in acc¢ord with plans and
specifications approved by the GRANTOR. All such repairs or
restoration shall be performed accaerding to GRANTOR'S require-
ments and standards. If GRANTEE fails to so repair, rteplace,
or restore or to diligently pursue efforts to do so within
thirty (30} days from receipt of said written demand, then
GRANTOR shall have the opticn of performing said repairs, re-
placements, or restoration with its own forces or by retaining
its own contractors, and GRANTEE shall promptly pay for, or
reimburse GRANTOR for 21l costs, fees, expeases, both direct
and indirect incurred by GRANTOR inm <c¢onnectien with aaid
damage. In the event such work wmust be performed wirthin less
than thirty {30) days to protect the safe and propevr operatious
of GRANTOR, ssid work shall be performed by GRANTOR or GRANTEE,
2s the case mey be, in such lesser time as reascnably estab-
lished under the circumsatances by the Chief Engineer.

Q. Restoration: Following completion of each segment of
GRANTEE'S installation of the CABLE upon or affecting the EZase-
ment Premises or GRANTOR'S property, GRANIZE shall promptly
return the TEasement Premises fo the coadition which existed
thereupon prior to the cowmmencement of such construction by
GRANTEE, all according to pians and specificaticns, require-
ments and procedures, approved, from time to time, by the Chief
Engineer. All- contracts ~for- the installation of the CABLE orv
the maintenance, inspection, repair, replacement and removal of
the CABLE relating to the Easement Premises and GRANTODR'S prop-
arty shali regquire that the Eazsement Premises and GRANTOR'S
property be restored to the condition that existed thereupon
pricr to such construction promptly following the completion of
installation activities in each work area. Within ten {(10)
days of GRANTEE'S written notice to GRANTOR of completion of
restoration in a major work area, the Chief Eungineer or his
representatives may make an inspection of such work area, and
if it does mnot approve the vrestoratica work, GRANTOR will
thereafter detail 1its objections in writing to GRANTEE, and
CRANTEE shall correct same as required by this GRANT.
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SECTION 4. COMPLETION OF CONSTRUCTION

4. Completion Deadlinme: Initial construction and imstall-
ation of the CABLE shall be completed not later than one (1}
year from the date of cowmencement of construstion. GRANTEE
shall, once construction is commenced, vigorously and coentin-
uwously pursue a gchedule of <construction and restoration
designed to complete all work within the shortest possible con-
struction period rthat is less than one (1) year in duration.
All sections of GRANTOR'S property shall be restored accerding
to the approved plans and specifications as soon as possible.
However, GRANTEE shall not be 1liazble or respongsible for any
delays due to GRANTOR's actions contrary ta this GRANT,
strikes, acts of God, or war and in the event of such delay the
time period for completion of initial constructionm and instal-
lation of the CABLE sahall be extended far the amount of time
GRANTEE is delayed by such causes. Commencement of construc-
tion of and installation of the CABLE on the Easement Premises
shall begin no later than June 30, 1984,

B. Joint Final TInspection: & joeint final inspectien of
the completed work shall be conducted by the representatives of
the GRANTOR and GRANTEE. If GRANTOR shall have any objection
toe final paymenr based on the final inspection, GRANTOR shall
be required rto issue specifiz objections thereto withinm ten
{10) days following said inspection for each segment of Ethe
work, If{ GRANTOR shall have no objections follewing the final
inspection of completed work by GRANTEE, or upan carrection of
its objections by GRANTEE, GRANTOR shall indicacte, in writiag,
within ten (10) days of such inspection or cerrection, zhat it
has no objectien te the issuance of final payment to GRANTEE'S
contractor or contracteors. :

C. Final Payment to GRANTEE'S Contractors:

(1)  Retainage: GRANTEE shall require retainage of
aot less than two per cent (2%) of the contract amount for any
construction segment in connection with the construction and
installation of the CARBLE on the Easement Premises which may be
due not earlier than the time of final payment.

(2) Prerequisites: GRANTEE agrees that prict to and
in connection with wmaking final payment to any contractor,
engineer or other person performing work on the Easement
Premises or GRANTOR'S property that GRANTEZ shall regquire of
said party the following:

a, Waivers againat GRANTOR: A fully executed
release and waiver of rights, privileges,
claims against, or for liabilities of

GRANTOR, its officers, directors, agents,



199

- E.18 ~

employees or consulting engineers relating te the contract or
work performed, and relieving GRANTOR, its officers, directors,
agents, employees and c¢onsulting engineers from all c¢claims or
liabilities for anything dene or for any act or neglect on
their parec.

b, Lien Waivers: GRANTEE shall obtaia waivers
of lien, executed and in proper form, for
all work performed and waterials supplied
and promptly furnish GRANTOR with certified
copies of such waivers.

D. Record Plans: GRANTEE shall provide "Record Plans"
drawings and plans locating and showing all GRANTEE'S improve~-
meats and any other improvements relocated by GRANTEE from or
within the Easement Premises and for permit crossings to
GRANTOR promptly following completion of construction. The
form and substance of said "Record Plans" drawings shall be
subject to the reasonable approval of the Chief Ingineer.

E. GRANTEE'S Responsibility: GRANTEE shall at all times
be responsible for its work and the work of its sfficers, em-
ployees, agents, engineers, coentractors, or subcontretors and
its and their sections and inactions. The presence of GRANTOR'S
representatives and the inspection or approval by Lthe GRANTGR
of the work, or the activities of the GRANTEE shall not relieve
GRANTEEZ, its officer, employees, agents, engineers, <contrac-
tors, or sub=-contractors of and from their ccmplece and full
resposibility for the work and activities and the operation and
use of the CABLE and for the performance of and compliance with
all duties and obligations of GRANTEE pursuant to this GRANT or
the law.

ARTICLE IT1I

MAINTENANCE

1. SECTION 1, ROUTINE MAINTENANCE

A. Descrigtion: GRANTEE shall be responsible for aand
shall perform such routine maintenance on a paricdic basis as
required by recegnized industry standards for lLightguide cables.

B. Maintenance Procedures: Routine maintenance shall be
performed in such a manner as to avoid interference with or
disturbance to Tollway traffic. The Tollway pavement, shoulder
or Easement Premises shall not be used for access te or egress
without prior approval of the Chief Engineer. It is understood
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that in performance of inspections or routine mzintenance by
GRANTEE, no unusual activities will be allowed which im rthe
sole discretion of GRANTOR could create a hazard or distraction
to Tollway patrons,. GRANTEE may inapect or perform necessary
action to identify locations of the CABLE for any other re-
quired work activity of the GRANTEE, subject to prior approval
of GRANTOR.

C. Annual Inspection: GRANTEE shall be required to make
¢r have made an inspection of the CABLE at least once each year
and submit the findings to the Chief Engineer not later than
thirty (30) days following the beginning of each new fiscal
year., The report of the inspection shall include a list of all
items inspected, the condition of those items and highlight all
defects and deficiencies appearing in the CABLE. The report
shall also inciude a summary of all anticipated maintenance,
repair, or reconstruction work necessary for the proper
operation of the CABLE for the ensuing reporting period based
on the results of the GRANTEE's 1iaspection. The method,
frequency, and integrity of the inspection procedure and sub-
sequent reports shall be subject to revisions from time to time
as reasonably directed by the Chief Engineer. Determination of
the condition of CABLE shall be accomplished by visible on-site
ingpection of the Easement Premises. Wo vehicle shall be
allowed te travel the CABLE, Easement Premises or any other
part of GRANTOR'S property for inspection and observation
purposes by GRANTEE.

SECTION 2. MAJOR MAINTENANCE

A Description: GRANTEE shall be respounsible for and
shall perform all wmajor wmwaintenance activities as identified
through review of the annual inspection reports, as delineated
in ARTICLE III, SECTION 1. C., as determinad by the GRANTEE or
GRANTOR at any other inspection or for the replacement of major
components and equipment necessary for the CABLE and its ser-
vice.

B. Reguirements: GRANTEE and its contractors shall comply
with the provisions of ARTICLE 1l for major maintenance acti-
vities. GRANTEE shall not commence major maintenance work
activities prior to the issuance of a Notice to Proceed by the
Chief Engineer. Prior to the Notice to Proceed, GRANTEE shall
submit plans and specifications, construction contracts, Pay-
ment and Performance Bonrnds, 1{insurance <cerrificates and a
Progress Schedule to the Chief Engineer. The GRANTEE'S sub-
mittals ghall be in accordance with ARTICLE II, SECTIONS l., and
2 and shall meet the requirements of the Srandard Specifi-
cations for the Northern Illinois Toll! Highway, January 1, 1982
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and Supplement dated June 1, 1983, aad any other special rea-
sonable requirements of the GRANTOR.

SECTIOGN 3. EMERGENCY REPAIRS:

Notwithstanding any other provision ia this GRANT, in the
event emergency cepairs of the CABLE or components are re-
quired, wverbal authorizatien and Notice to Proceed followed by
written approval of the WNotice to Proceed from the Chief
Engineer or his representative shall be allowed and be consid-
ered sufficient hereunder, which approval or Notice to Proceed
shall not be unreasocnably withheld or delayed. Upon resolutioa
6f each and every emergency $ituation, GRANTEE shall provide
written description of the repair procedures and report on the
causes of the emergency and the methods wused to ameliorate the
situation to the Chief Sagineer within tea {(10) days of the
emergency repair procedure. In the event the required eaer-
gency repairs extend fer a period exceeding one (1) day and/or
should an outside contractor be recained to perform the repair
work, all of the provisions of ARTICLE Il shall apply

ARTICLE IV
GENERAL TERMS

SECTION 1, GOVERNMENTAL PERM)ITS AND COMPLIANCE WITH LAW

Wwhenever required, GRANTEE shall furnish GRANTOR with satis=
factory proof of compliance with Federal, State, and local
laws, statutes, ordinances, rules, regulations, orders, and
decrees. GRANTEE agrees that it will tiamely obtain, at its
sole expense, ail necessary permits frowm Federal, State,
Municipal and other public authorities for the construction,
installation, operation, maintenance, inspection, repair,
replacement, and removal of the CABLE and shall require ics
contractars, engineers, and agents to construct, operate, and
maintaia the CABLE in accordance with all applicable orders,
rules, and regulations of any public authorities having juris-
diction over the sgsame, including, without limitation, the
Authority Acct, Worker's Compensation Laws, the Fair Employment
Practices Act, minimum salary and wage statutes and regula-
tions, the Occupational Safety and Health Act, laws with res-
pect to permits, licenses and fees in connection therewith,
laws regarding maximum working hours, and laws and regulations
with respect to use of explosives, to the extent any such laws
and rtegulations apply to GRANTEE and/or its agents. However,
the pgraanting of this non-exclusive Easemeat and GRANTEE'S
obtaining of permits from other goveranmental entities shall aot
be deemed a waiver of GRANTOR'S sole and exclusive rights, jur-
isdiction, and coatrol over its property. Whenevar rules,
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regulations, ordinances, laws and scatutes af other govern-
mental entities shall be inconsistent with plans approved by
GRANTOR, GRANTEE shall c¢omply with GRANTOR'S duly enacted,
legal and valid resolutions, rules, regulations, and statutes
but only if such do not require GRANTEE or its agents to commit
a criminal offense. Further, GRANTEE'S obtaining of a permit
from another governmental entity shall not relieve GRANTEE of
and from GRANTEE'S obligation te comply with the requirements
of this Secrion and the balance of this Easement Agreement,

SECTION 2. NO DISCRIMINATION

In the hiring of employees for the performance of work on the
Easement Premises, OGORANTEE and its contractors and subcon-—
tractors shall not, by reason of religion, sex, age, educatiocn,
race, nationality, creed, color, union or non-unioen membership,
diseriminarte againat any citizen of the Unired Statesg, in the
employment of labor or workers, who are qualified and available
te perform work to which the employment relates. WNeither shall
GRANTEE or its contractors, subcentractors, or a0y person on
behalf of either, discriminate against or intimidare any
employee hired for the performance of work under any such
contract, on account eof religion, aex, age, education, race,
nationality, ¢reed, color, union or non-union nembership.

SECTION 3. HOLD HARMLESS

GRANTEE shall held tharmless and indemnify GRANTOR, its
cfficers, directors, employees, contractors, agents, and
consulting engineers, from and against any and all losses,
damages, or liability to the maximum exctent permitted by law,
including but not limited te claims for mechanic's and mare-
rialzmen's liens, and fees, coats, expenses, claims, suits, or
demands on account of or growing out of injury to or death of
any person or persons whomsoever, or damage o property re-
sulting or allegedly resulting from the following:

A. The privileges granted herein;

B. Actas and work performed by GRANTEE AKD GRANTEE'S
officers, directors, employees, 2gents, contractors,
subcontractors, consultants or suppliers, pursuant to
this GRANT andfor;

C. On  account of or arising out of and due to the
exercise of rthis GRANT 'by the GRANTEE. As a pre-
requisite to any recovery therefor from GRANTEE,
GRANTOR shall give written notice to GRANTEE of any
such claim or the commencement of any such action,
suit or defense thereof, and GRANTEE shall have the
right to defend or contest any such claim, actien, or
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suit. GRANTOR and its agents reserve the right fe retain its
own or additional counsel and defend such matters, at the sole
cost and expense of GRANTEE.

SECTION 4, GRANTOR'S OPERATION

It is ynderstooed and agreed that GRANTOR has statutory
and contractural duties and obligations for the safe and effi=-
cient operation of the Illinois Tollway System on or near the
Eagement Premises, including the repair, wmaintenance, ralo-
cation, alteration, expansion, and improvement of the Toll
Highways and related facilities on or near the Easement
Premises. GRANTOR shall not be responsible to GRANTEE or
GRANTEE'S eamployees, ageunts, engineers, contractors, sub-con-
tractoars, and suppliers, or any other persons or parties, for
interference, delays, damages, costs, and the like that may be
incurred by them due to GRANTOR'S activities, actions, or inm-
actions in meeting and performing said duties, obligations, and
responsibilities. GRANTEE shall indemnify and hold GRANTOR
harmless, to the maximum extent permicced by law, frem any
claims, demands, and judgments, imecluding any costs, fees, and
expenses rvelated thereto, of any kind or nature of GRANTEE'S
agents, engineers, or coutractors arising in connection with
GRANTOR'S activities, actions, or inactions in performing its
duties, obligations a2nd responsibilities for the safe and
efficient operation of the Toll Highway System. In the event,
in the reasonadle judgment of GRANTEE, after consultation with
the Chief Engineevr, the safety and protection of the CABLE 1is
jeopardized by GRANTOR'S activities or inmaction, GRANTEE shall
soc notify GRANTOR and GRANTOR shall make reascnable efforts to
correct such situation.

SECTION 5. INSURANCE

In addition to insurante required of GRANTEE'S agents
or contractors herein, GRANTEE at its own expense, shall at all
times provide and keep insurance ian the minimum amounts set
forth below protecting GRANTOR and GRANTEE against any liabil-
ity te any person or corporation or damage to property arising
out of, or in connection with, GRARTEE'S actions or inactions
concerning the CABLE or the Easement Premises:

L Automobile Liability for wvehicles, if any, owned or
operated by GRANTEE: .
$500,000 Bodily Injury and Property Damage
5,000 Medical Payments
40,000 Uninsured Morariats

B. Worker's Compensatian and Emplover's Liabiticy
Insurance covering the obligations of the company in accordance
with the provisions of the Worker's Compensation Law of the
State of Illimois.
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C. Comprehensive General Liability:
$500,000 Bodily Injury per oecurrence
500,000 Bodily Injury aggregate limit
500,000 Property Damage per occurrence
500,000 Property Damage aggregate limit

D. Umbrella Coverage: In addition to 2zhe limits of
coverage specified above, an Umbrella or Excess Liability
policy of aot less than $2,000,000 for any one accurrence and
subject to the same aggregate over the Comprehensive Automobile
Liability, Employer's Liability, and Comprehensive General
Liability coverages is required. Umbrella coverge is subject
to approval cf the GRANTOR as to form and amount of
seif-insured retention

E. Policies: At all times during this GRANT, current
policies or certificates of insurance acceptable to GRANIOR,
requiring thirty {(30) days prior notice of termination, shall
be furnished by the GRANTEE to GRANTOR,

F. Self Insurance: GRANTEE represents that it is
currently authorized by the State of Illinois, and in good
standing to provide insurance protection as a self-insured. At
the option of the GRANTEE, and upen presentation of
satisfactory evidenece of such authorization to GRANTOR, the
provision of SECTION 5. INSURANCE above, only iasefar as the
requirement of providing insurance policies te GRANTOR may be
waived. In the sole judgment of GRANTOR in the event che
financial condition of GRANTEE, or upon withdrawai of such
authorization by the State of Illineis, requires additional
protection to guarantee the insurance coverage in said SECTION
5 abeve, GRANTEE will within five {5} days after demand by
GRANTOR, wprovide and submit to GRARTOR all the 1insurance
policies on the amounts set forth in said SECTION 5. abeve,

SECTION 6. DEFAULT - GRANTOR'S REMEDIES

A. Termination: In the event GRANTEZ wvioelartea this GRANT
or any material provision thereof, GRANTOR shall have a right
to terminate this GRANT as to all or any part of the Easement
Premises. Prior to exercising said right of termination,
GRANTOR shall give GRANTEE thirty (30} days prior written
notice, declaring a material breach and demanding thar GRANTEE
cure such breach within thirty (30) days. ILf the nature of the
violation or breach reasonably regquires more than thirey (30)
days te correct or cure and GRANTEE immediately begina and dil-
igently prosecutes efforts to cure, then GRANTEE shall be
allowved a reasonable time to cure said violation of this GRANT
and GRANTOR may not terminate the GRANT therefor until after
said reagsonable period has expired. If said violation is no:
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corrected within said period, GRANTOR, at GRANTOR'S sole
option, may forthwith terminate said GRANT as rto all or such
part of the Easement Premises as GRANTOR, in its sole discre-
tion, may decide, or GRANTOR may proceed to corract said viola-
tion at GRANTEE'S sole cost. In the event aof terminatiocn of
the GRANT, or any part thereof, GRANTEE shall, at the option of
GRANTOR, be —responsible for removing all improvements and
equipment placed wupon the Easement Premises or the portion
thereof as to which this GRANT has been terminated and for the
restoration of said premises to ity condition at the time of
execution of this GRANT; all removal and restoration work to be
conmenced immediacely and prosecuted diligenctly, and to be com=-
pleted not later than sixty {(60) days from the date of notice
of said violation or breach and, according to plans, specifica-
tions and procedures approved by GRANTOR, all at GRANTEE'S aole
cost and expense.

B. Court Proceedings: In addition to GRANTOR'S right and
option of termination, GRANTOR shall alternatively and
additionally have the right to institute proceedings in any
appropriate court to compel the-observance by GRANTEE of any
cavenants and obligations of this GRANT, and for the collection
of sums due or damages incurred by GRANTOR for violation of
GRANTEE'S covenants aund obligations herein. This clause shzall
not be intended as a waiver or limitation of GRANTIOR'S rights
in connectioa with a wviolation or breach of this GRANT or the
law by GRANTEE, its afficers, employaes, igents, and
contractors, subcontractors, consultants or suppliers, and
GRANTOR shall have all other rights or remedies as may be
available to it under law or in equity.

SECTION 7. REMOVAL

GRANTEE, at the option of GRANTOR, shall remove all of
the CABLE located on or installed on GRANTOR'S property or the
Easement Premises, or such parts of the CABLE as GRANTOR shall
direct, according ¢to procedures, plans and specifications
approved by GRANTOR in the event:

A. GRANTEE fails to complere constructica and instal-
lacion of the CABLE according to approved plans and specifica-
tions within the time provided in ARTICLE IIL, SECTIQN 3;

B. If GRANTOR terminates this GRANT for GRANTEE'S
failure to comply with the terms or any term of this GRANT
following receipt of notice thereof;

C. AcC the termination of the established term of this
GRANT or at the termination of the optional extension period or
any other extension or renewal hereof,
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Should GRANTOR direct GRANTEE te remove the CABLE or
any pertion or portions thereof, GRANTEE shall promptly com-
mence and complete said removal work in accord with plans,
specifications and procedures approved by GRANTOR, &ll removal
work to be performed without interference to the safe and
efficient operation of the Tollway Systeéem and shall promptly
restore GRANTOR'S property and the Easement Premises to its
original condition following the remeval of all CABLE and other
GRANTEE improvements. In the event GRANTEE fails to remove the
CABLE or any part thereof as required by thia GRANT, GRANTOR
may proceed with its own forces or retain other engineers and
contractors to perform such removal and restoration work after
first giving GRANTEE a written estimate of the cost cthereof,
and GRANTEE shall promptly reimburse GRANTOR for any and all
costa, fees, and expenses incurred in coanection rherewith,

SECTION 8. RIGHTS OF GRANTOR'S BOWDHOLDERS

It is agreed between the GRANTOR and GRANTEE thact,
notwithstanding anything hervrein contained to cthe contrary, =this
GRANT ¢hall be subject to the rights of the holders of
GRANTOR'S bonds as contained in the terms, covenants, and con-—
ditions of the Bond Resolutions of the Authority. GRANTEE
hereby waives any and ail claims, rights, and damages it has or
may hereafter have from time to time during the term hereocf, or
any extension thereto, which it may incur due to GRANTOR'S com-
pliance with any order of the court entered in an action by or
on behalf of a Bondholder.

SECTION 9., WAIVER OF GRANTEE'S RIGHTS

GRANTEE hereby waives any statutory or other immunity
it may have to actions at law or in equity for failure of
GRANTEE to comply with the terms of this GRANT.

SECTION 10. TQLLS

Nothing in this GRANT authorizes GRANTEE, its engi-
neers, employees, agents, contractors or subcontrctors cto free
sse of the Toll Highway System. The payment of tolls and com=-
pliance with established rules and regulations of the Toll
Highway System will be required.

SECTION ll. SUCCESSORS AND ASSIGNS - ASSIGNMENT

The rights and obligations of GRANTOR and GRANTEE
shall inure to the benefit of and be binding upen their respec-
tive duccessors, assigns in office and in title, to GRANTOR'S
property, incliuding all cerms, conditipns, benefits, and
burdens. GRANTEE may not assign its rights or interest here-
under without the prior written approval of GRANTCR which
approval GRANTOR shall not unreasonably withhold or delay.
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SECTION 12. REVERSION

By the acceptance hereof, GRANTEE agrees to the terms
and conditions of this GRANT, and in the event of viclations
thereof, in addition to the requirements, aobligations, damages,
and responsibilities of GRANTEE hereunder, the Easement inter-
est, upon the serving of written notice to GRANTEE thereof,
shall revert to GRANTOR, its successors and asasigns, and
GRANTEE shall have no further interest in said property pur-
suant to this GRANT. In such event, GRANTEE agrees to execute
any aand all documents reasonably required to effectuate said
reversion.

SECTION 13. MNOTICES

Notices to be given hereunder or documents to be
delivered shall be deemed sufficient if delivered personally or
mailed by certified mail to the GRANTEE at 300 South Riverside
Plaza, 2ad Floor, Chicago, Illinois 60606, or to the GRANTOR,
Attention: Chief Engineer, at 200l West 22nd Strest, Oak Brook,
Illinois 60521. Either party may c¢hange the place cto which
notices hereunder may be addressed by prior written notice to
the other party at any time or times.

IN WITNESS WHEREOF, the parties hereto have executed
this Agreement the day and year first above writcten.

. /11 AUTHORITY 4+
",u’.{?/f- /[L(

By: 7/

THE ILLINOIS STATE IO%j gIGHHAY

Chairdan

i A5 stas? Secretary \
\_____7_ /
—_Fd’/ AT&T COMMUNICATIONS, INC.
. .7 [ A
by: L A T o
;/ -

&

Name t¥p (Title
ATTEST:

A& Lot

Assistant Secretary

Approved as to Foram and Constitutionality
AL -
O ;}j&f&'z- G

Attorney General, Scate o{;IlLino{s
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Appendix F

DOCUMENTATION OF GEORGIA FEE
DETERMINATION

[ O Y
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égepurtment of mmngpurtuhcn % ot
Sitate of (5ear5iu L
(Bffice of Hiatertals and Research
135 Bennedg Blrive

gfurui ﬁnrh, (Beorgin 30050-2599
February 24, 1986

Mr. Louis M. Papet

Division Administrator

ATTEKTION: Grover Bowman

Federal Highway Administration
1720 Peachtree Rd., NW, Suite 300
Atlanta, GA 30367

Dear Mr. Papet:

Subject: Special Research Study No. B505, "Determining Proper Charges
for Utilities Use of Highway Right-of-Way"

The purpose of this letter report is to provide you with documentation as to
what we accomplished on the subject study and to provide motice that we wish
to close this study out.

The objective of this project was to determine the cost to GDOT for utilities
using the R/W inciuding increased construction costs due to utility conflicts
and delays and to determine a proper and equitable annual per mile charge to
assess against communications companies using highway R/W for trunk lines.

The objective was accomplished by examining construction cost files for all
projects completed in 1383 and 1984 to identify those that involved utility
conflicts. We assumed that the bid Ttems of unclassified excavation and pipe
items were the only bid items affected by utility conflicts. We also did not
include bridge replacement or other projects which did not specify a project
length in our amalysis even if they nad utility conflicts.

Attachment 1 is a listing of the 46 projects in 1983 tnat had utility con-
fiicts which were used in our analysis. Attachment 2 is an explanation of
how we calculated 2 range of annual per mile costs for utility conflicts

based on the data from Attachment 1. The annual cost figures were amertized
over the 20 year useful Tife for a road and included a range of interest rates
and percent increases in the cost of unclassified excavation and pipe items,

3
We later went back and did a similar analysis of increased construction costs
due to utility conflicts for calendar year 1984. These cost figures were
conbined with those for calendar year 1983. Attachment 3 shows how we cal-
culated annual per mile costs for utility conflicts based on combined 1983
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#r. Louts M. Papet -2- February 24, 1985

and 1984 construction cost data. The annual per mile cost table for utility con-
flicts was calcuiated for interest rates of 10, 12, and 15 percent and increases
in unclassified excavation and pipe items of 25, 37.5, and 50 percent. We learred
from contracters that they increase the cost of unclassified excavation and pipe
items from 25 to 50 percent to Cover the increased cost due to utility delays.

The above information was provided to the Qffice of Utility to use in negotiating
with utility companies an 2nnual per nile charge for their using our highway R/W
for trunk iines.

1f you have any questions about this brief report or cur study please contact
Ltamar Caylor,

Sincerdely,

o

Tom Stapler, PLE,
State Materials A Research Engineer

TS:ENC:cve

Attachments
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ATTACHMENT 2

ESTIMATED anNUAL COST FOR UTILITY CONFLICTS
USING 1982 CONSTRUCTION COST DATA

There were 4& projecte 1mn 19683 that had utility conflicts, 1t was
assumed that the bid 1tems of unclass:fied excavation and pipe tems
were affected by utality conflicts. While i1t is true that clearang
and grubbing is affected by utility conflicts, clearing and grubbing
it less affected by utility conflicts than the above two construction
1tems and is harder to determine how much it is affected by utility
conflicts., Clearing and grubbing is net included in this analysis.

The annual cost figures in this report do not tnciude projects such
as bridge replacement projects ( which are very much affected by
utility conflicts ) or other projects where no mileage is specified,
therefore, these estimated cost figures due to utilities are
understated.

The ANNUAL COST figure of $4,232/mi. which uses 10% interest and
assumes 4 I7.5% (average of 25% and S0%) increase in unclassified
excavation and pipe items seems to be a reascnable estimate for the
cost far utility conflicts. GSee table below for full range of ANNUAL
CGET figures for various assumptions of interest rates and 25% to 50%
increase in unclassified excavation and pipe costs. These ANNUAL
CGST figures amortize utility delay costs per mile over the 20 year
vuseful life for a road.

ANNUAL FER MILE COSTS FOR UTILITY CONFLICTS

Annual [nterest Rate H 10% : 12% i 15%

25%4 increase in unclas. ¥4 ,570 5,209 £45,216
e:cavation & pipe items

37.5% increase in unclas. 25,232 $7,103 £8,476
excav. & pipe items

S0% increase in unclas. 7,417 *8,6B82 ¥10,3460
excav. & pipe items
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ATTACHMENT 3

ESTIMATED ANNUAL COST FOR UTILITY CONFLICTS
USING BOTH 1$BZ AND 19684 CONSTRUCTION COST DATA

There were a tpotal of 94 prajects in calendar year 1983 and calendar

year 1964 that had utility conflicts and & listed project length, It was
aseumed that the bid items of unclassified excavation and pipe items

were affected by utility conflicts. While it is true that clwearing

and grubbing ie affected by utility conflicts, clwaring and grubbing

it less affected by utility conflicts than the above two construction
1tems and 15 harder tp determine how much it iw affected by utility
conflicts. Clearing and grubbing is not included in this analysin.

The annual cost figures in this report do not include projects such
as bridge replacement projects { which are very much affected by
utility conflicts ) or other projects where no mileage is specified,
therefore, these estimated cost figures due to utilities are
understated,

The ANNUAL COST figure of #3,790/mi. which uses 10% interest and
aasumes a 37.5% (average of 25% and SOX) increase in unclassified
excavation and pipe items seems to be & reasonable estimate for the
cost for utility conflicts. See table below for full range of ANNUAL
COST figures for various assumptions of interest rates and 25X to S50%
increase in unclassified excavation and pipe costs. These ANNUAL
COST figures amortize utility delay costs per mile over the 20 year
useful life for a road.

ANNUAL FER MILE COSTS FOR UTILITY CONFLICTS

Annual Interest Rate ! 10% } 12% H 137

25% increase in unclas. *4,244 $4,B840 $5,774
excavation & pipe items

37.5% increase in unclas. £5,790 $6,5600 $7,878
#xcav. & pipe items

S0% increase 1n unclas. £7,077 $8,0&7 9,628
excav. & pipe items
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SUPPORTING COST DATA

The cost data presented in this appendix is based on the experience
of companies that have actually installed fiber-optics cables. The eight
carriers listed in Table G.1 were contacted as potential contributors;
six of the eight provided data.®! Additionally, engineering firms and
cable manufacturers were contacted as necessary.

Our survey solicited data for five basic cost categories: engineering,
ROW acquisition, cable procurement, cable installation (placement,
splicing, ete.), and regenerator procurement and installation (both
structure and electronics). ROW types considered in addition to Inter-
state freeways were railroads, private land, and non-Interstate
highways. Qur figure of merit for making cost comparisons among the
alternative ROW types was “average installed cost per mile” in a rural,
long-haul environment. It should be noted that the term “average”
refers to an average over all types of rural terrain and not an average of
the carrier responses. As the reader will quickly observe, the range of
the responses for a couple of cost categories is quite wide—sometimes
varying by a factor of more than ten. Given this variance and the
fairly small sample size, selection of a nominal value for those
categories for use in the analysis was obviously a highly subjective pro-
cess. For those cost elements relatively independent of ROW type, we
tried to select either (a) a value supported by additional detail or (b) a
modal-type value. For those cost elements dependent on ROW type,

Table G.1
CARRIERS CONTACTED FOR COST DATA

AT&T Communications
MCI

1J.8. Sprint

CONTEL

LiTel

BellSouth

Pacific Northwest Bell
New York Telephone

!Proprietary considerations prevent us from identifying the specific companies.
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we generally selected the value provided by the carrier with the most
experience with that type of ROW,

ENGINEERING

Responding firms indicated that engineering costs for an under-
ground cable are not so much a function of ROW type as they are of
the following factors:

» whether or not the firm already has prior experience on the
ROW route (from previous cable placement);
the extent of government rules and procedures;
the frequency of “obstacles” such as crossroads, other utilities,
and business and residence access points;

¢ whether the cable must be placed in a conduit or whether it can
simply be plowed into the ground; and,

s soil conditions (presence of shale/rock).

The following values represent engineering costs for a plowed-in cable
on new, rural ROW:

Range of responses: $1,100 to 315,000 per mile

Nominal value selected for analysis: $3,000 per mile

ROW ACQUISITION

The values below are intended to reflect ROW acquisition costs for

new,” rural ROW. A discussion of the factors influencing ROW values

is provided in Sec. VIL

Railroads

The following values are based on the experience of firms using rail-
road ROW,

Range of responses: $8,000 to $16,000 per mile

Nominal value selected for analysis: $12,000 per mile

2ROW to which firm does not already have access.
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Non-Interstate Highways

As a result of our state highway law survey (see Sec. IV}, we were
able to determine that most states charge either no fee or a minimal
administrative fee. Of the 21 states surveyved, only Georgia charges a
significant fee for use of state highway ROW:

Urban area: $5000 per mile per year
Rural area: $2000 per mile per year (> 2000 cars per day)
$1000 per mile per year (< 2000 cars per day)

Converted to an equivalent one-time charge,” the values are:

Urban area: $31,250 per mile per year
Rural area: $12,500 per mile per year (= 2000 cars per day)
$ 6250 per mile per year (< 2000 cars per day)

The objective of the Georgia fees is to capture additional state costs
associated with future highway maintenance and improvement.

Private Land

One-time payments for easements on rural private land typically run
from 50 to 70 percent of the land value. The average state-wide values
shown in Table G.2 are based on the higher percentage factor and an
assumed 20-ft construction corridor (2.4 acres per linear mile).! What
stands out here is the variation—the estimated rural ROW cost in the
highest state (New Jersey) is over twenty times greater than that in
the lowest state {(New Mexico). Even adjoining states can vary
widely—the estimated rural ROW cost in New Jersey is over four times
that of New York.

CABLE PROCUREMENT

Procurement costs for alternative configurations of 24-fiber cable are
provided in Table G.3. All fiber is single mode.

?Present value of 20-year annuity at L5 percent {present value factor = 6.25).

4The methodelogy and source of rural land values were suggested by William Farris of
Arthur D, Little, Inc.



Table G.2
ESTIMATED ROW COSTS FOR RURAL PRIVATE LAND

(One-time charge)

Average Average Average
Value of ROW Cost Value of ROW Cost Value of ROW Cost
Land per per Linear Land per  per Linear Land per pet Linear
State Acre (§)%  Mile (3)" State Acre ($)°  Mile (§)° State Acre ($)*  Mile ($)°
Mountain South Atlantic Middle Atlantic
Arizona 230 390 Delaware 1430 2400 New Jersey 3070 5160
Colorado 380 640 Florida 1330 2230 New York 700 1180
Idaho 650 1090 Georgia 750 1260 Pennsylvania 1310 2200
Montana 190 320 Maryland 1820 3060
Nevada 200 340 North Carolina 1080 1810 New England
New Mexico 140 240 South Carolina 780 1310 Connecticut 2790 4690
Utah 450 760 Virginia 950 1600 Maine 740 1240
Wyoming 150 250 Waest Virginia 480 510 Massachusetts 2060 3461
New Hampshire 1230 2070
East North Central West South Central Rhode Island 2900 4870
Tllinois 1140 1920 Arkansas 140 1240 Vermont 880 1480
Indiana 1100 1850 Louisiana 1090 1830
Michigan 920 1550 Oklahoma 490 820 West North Central
Ohio 980 1650 Texas 570 960 lowa 930 1560
Wisconsin 740 1240 Kansas 410 690
East South Central Minnesota 720 1210
Pacific Alabama 870 1130 Missouri 570 960
California 1500 2520 Kentucky 790 1330 Nebraska 390 660
Oregon 500 840 Mississippi 730 1230 North Dakota 310 520
Washington 800 1340 Tennessee 850 1430 South Dakota 220 3T
Owerall U.5. 590 990

438tatistical Abstract of the United States, 1986, Department of Commerce, Table No. 1135, Farm Real Estate—Value of Land and
Buildings, by State: 1980 to 1985, We have assumed that land values account for 87 percent of total land and building value (which is
the overall U.S. average derived from data in Table No, 1134).

bAverage value of land per acre (3) x 70 percent x 2.4 acres per mile.

913
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Table G.3

CABLE PROCUREMENT COSTS

Cable [dentification

A B C D
Central strength member Metallic Nonmetallic Nonmetallic Nonmetallic
Sheathing Metallic Metallic Metallic Metallic
Phosphorous content Low Low Low Low
Cost per foot ($) 3.15 3.65 4.35 5.35
Cost per mile ($) 16,600 19,300 23,300 28,200
Incremental cost per mile {$) — 2,700 6,400 11,600

SOURCE: Rough order-of-magnitude (ROM) costs provided by a representa-
tive of AT&T Network Systems.

CABLE INSTALLATION

Today, almost all cable installed in rural locations is plowed into the
ground. Such an operation usually involves the digging of cable splice
pits, a preliminary ripping pass, and the plowing of the cable into the
ground (Fig. G.1 illustrates a machine used to do this).> The

Fig. G.1—Typical cable installation vehicle

5The primary alternative to plowing in is to place the cable in conduit. Conduit
installation, while offering certain advantages (greater protection for cable, expansion
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required separation in the earth is usually only a couple of inches.
Costs associated with this concept include all construction labor {fully
burdened) and equipment charges for preparation, plowing-in, splicing,
testing and inspection, and restoration. Underground cable installation
costs will be affected by a number of factors including:

o Type of ROW:
Number of obstacles (other utilities, crossroads, business and
residence access points)
Conditions of access (working hours, safety provisions, and
restoration requirements)
Soil conditions and levelness of terrain
¢ Location in ROW;
Railroads {(on-track or off-track)
Interstate (fence line, shoulder, median)

Unless otherwise specified, the following values represent plowed-in
cable buried at a depth of 36 inches in sandy/clay-type soil. Responses
for the railroad, private land, and non-Interstate highway ROWs are
based on actual experience. In contrast, the Interstate responses are
largely estimates supplemented by experience on somewhat analogous
toll roads.

Railroad
Range of responses: $3200 to $16,000 per mile (on-track)

Nominal value selected for analysis: $10,000 per mile (on-track)

Private Land

Range of responses: $2100 to $30,000 per mile

Nominal value selected for analysis: $22,500 per mile

Non-Interstate Highway
Range of responses: $2400 to $30,000 per mile

Nominal value selected for analysis: $27,500 per mile

capability), is relatively expensive initially since it normally involves trenching opera-
tions,
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Interstate Freeway

The general consensus appears to be that cable installation in the
median of an Interstate freeway would be fairly comparable to on-track
railroad installation. Moreover, the consensus also appears to be that
installation along the fence line of an Interstate freeway would be
about 60 percent more expensive than in the median. Thus, the nomi-
nal values used in the analysis are:

Median: $10,000 per mile
Fence line: $16,000 per mile

The value for the median installation assumes that the cable owners
will attach the cable to bridges whenever the Interstate passes over a
crossroad or interchange (see top diagram in Fig. G.2). At the fence
line, however, the cable is assumed to be buried to the right of all
Interstate structures including on/off ramps and under crossroads (see
“fence line” diagram in Fig. G.2}.

Incremental Cost of Increased Burial Depth (48 in.). The following
values are based on LiTel’s experience in the median of the Chio
Turnpike and the Indiana Toll Road. Their costs for plowing the cable
into the ground (nothing else) were as follows:

36 inches: $0.70 per foot
48 inches: $0.90 per foot

Thus, the incremental costs associated with burying the cable in the
median at 48 in. rather than 36 in. is roughly $1000 per mile ($0.20 per
foot x 5280 feet).

With respect to the 48-in. burial depth at the fence line, we assume
the same 60 percent median-fence line differential as was used for the
36-in. burial depth. Thus, the incremental costs associated with bury-
ing the cable at the fence line at 48 in. rather than 36 in. is roughly
$1700 per mile ($0.20 per foot in median x 1.60 median-fence line fac-
tor x 5280 feet).

Incremental Cost of Burial Instead of Bridge Attachment. As stated
previously, the baseline value for median installation assumed that the
cable would be attached to bridges whenever the Interstate passes over
a crossroad or interchange. Alternatively, the cable could be buried
down the slope and under the crossroad (see “burial” diagram in Fig.
(G.2). The incremental cost of doing this, as shown in Table G.4, is
roughly $2500 per mile,

Summary of Interstate Cable Instollation Costs. Estimated Interstate
cable installation costs are summarized in Table G.5.
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Median | Bridge attachment

Intersiate bridge

> _Crossroad Cable attached
Cable buried to bridge in
in median galvanized pipe
Burial Interstate bridge

1 ——————— ==

Cable buried Dirt
in median slope

slope and under
crossroad

Cross-
line road

Fence

Cable routed around
P e --\/on!off ramps and
“ “s..under crossroad

— QOff ramp

-=— |nterstate traffic lanes
>Bridge over crossroad

Interstate traffic lanes—

W

Off ramp n ramp

Fig. G.2—Crossings of interchanges and grade separations

REGENERATORS

Installed Structure

Unreinforced surface enclosure:  $25,000

Reinforced surface enclosure
{2 psi overpressure): $40,000

Underground enclosure: $90,000
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Figure GG.3 shows an unreinforced surface enclosure and Fig. G.4 illus-
trates an underground enclosure.

Electronics

Regenerator electronics in the 400-500 Mbps range are estimated as:
$80,000 + $22,000 per fiber pair
We assume that all regenerators will get a full complement of electron-
ics. Thus, for a 24-fiber cable, the electronics package will cost
$344,000.

Fig. G.3—Surface enclosure
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Table G.4

MEDIAN INSTALLATION: COST OF CROSSING
INTERCHANGES AND GRADE SEPARATIONS

Bridge

Attachment Burial
Crossing length (ft)2 150 150
= cost per foot ($)b x 50 » 100
Cost per crossing () 7500 15,000
Crossing spacing (miles)® + 3 =3
Overall cost per mile ($) 2500 5000
Incremental cost per mile ($) — 2500

8 ength of span over crossroad was determined
as follows:
12 ft per traffic lane = 4 traffic lanes
=48 ft
30 ft for shoulders (15 ft per side)
_60 ft for slopes (30 ft per side)

138 ft (assume nominal 150 feet)

DROM costs provided by Telecommunications
Services, Inc.

‘Based on discussions with FHWA personnel.
Rural Interstates typically have an interchange every
8 miles and a through crossroad about every 1-1/2
miles. For simplicity, we assume an interchange or
through crossroad every 1-1/2 miles. Additionally,
we assume that the Interstates go through on level
ground about half the time {crossing above the other
half). Thus, the effective spacing for inter-
change/grade separation bridges is roughly every 3
miles.

Table G.5

INTERSTATE CABLE INSTALLATION COSTS
(% per mile)

Cable Burial Depth

Location in ROW 36 inches 48 inches

Median
Bridge attachment?® 10,000 11,000
Burial® 12,500 13,500
Fence line 16,000 17,700

8Method of crossing interchanges and
crossroads.
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Backup Power

8-16 hour battery: $10,000

Diesel generator with automatic kick-in, fuel
for 14 days, in surface enclosure $30,000

Diesel generator with automatic kick-in, fuel
for 14 days, in underground enclosure $60,000

SOURCE: Bellcore

Fig. G.4—Underground enclosure
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Summary of Regenerator Costs

Based on a regenerator spacing of 25 miles, the per-mile costs for
the three regenerator configurations examined in our analysis are
shown in Table GG.6.

CROSSINGS OF NATURAL WATERWAYS

Crossings of natural waterways were not inctuded in our generalized
per-mile cost estimates because of their irregular spacing and charac-
teristics. However, we were able to obtain some rough approximations
of the costs of alternative means for crossing bodies of water from
Telecommunications Services, Inc.:

Attachment to bridge (in galvanized pipe): $45 to $50 per foot
“Jetting-in” to river or lake bed

River: $50 to $150 per foot depending on current speed
and distance, average of ~ $100 per foot

Lake: Average of $75 to $80 per foot
Boring under waterway: $70 to $250 per foot

Our tentative conclusion is that jetting the cable into a river or lake
bed (to a depth of about 30 inches) is about twice as costly as bridge
attachment.

Table G.6
COSTS OF ALTERNATIVE REGENERATOR CONFIGURATIONS

Description
Type of enclosure Surface, unreinforced Surface, reinforced  Underground vault
Type of backup power Battery, surface 14-day diesel, surface 14-day diesel, underground
Costs
Installed structure $25,000 $40,000 $90,000
Electronics
Common 80,000 80,000 80,000
Variable 264,000 264,000 264,000
Backup power 10,000 30,000 60,000
Total 379,000 414,000 494 060

Cost_[E _mile L 16,160 16,560 19,760
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